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EXECUTIVE SUMMARY

One of the products of the Flight Service Station Engineering Laboratory located at
the Federal Aviation Administration (FAA) Technical Center is an engineering model
designed to explore, through development, test, and evaluation, the application of
digital technology to the mass dissemination of meteorological and aeronautical
information. A major component of this system is an Utterance Recognition Device
(URD) used for recognition of human speech over telephone lines. In the letter
part of 1979, the Technical Center undertook an extensive effort to upgrade the
URD in preparation for testing the capabilities of voice input for flight plan
filing.

The URD was modified to include more reliable components, where advisable, and a
larger memory to handle an expanded vocabulary. To improve recognition accuracy
and provide greater convenience (i.e., error-free recognition without cumbersome
repetition and annoying question and answer dialogue), it was essential to develop
sufficient capability to handle differences in pronunciation due to the regional
variation in speech between individuals. With the assistance of outstanding
linguists in American dialects, a dialect study was conducted to determine the
locations for collecting a nationally representative voice sample for use in
creating reference patterns capable of performing well on all American dialects.

The consensus of the experts suggested a speech sample from the locations and
dialect areas shown in figure E-1. The target sample was (100 male and 100 female)
from each location indicated in figure E-1. Each subject read the words in the
special purpose vocabulary over the telephone into a recording device. The voices
of the individuals reading the list of words were later processed into a vocabulary
data base.

The voice collection effort began in February 1980 and ended in January 1981.
During this period, 5,617 voices were collected and processed into a vocabulary
data base; 2,251 voices were recorded from FAA personnel. It was extremely
difficult for the Technical Center to unilaterally find diversity and number of
speakers required within the staff of FAA alone. For this reason, two other
government agencies were asked to assist the Technical Center in the collection of
data. Subsequently, an additional 3,366 voices were recorded from employees of the
Internal Revenue Service and Social Security Administration.

The hardware modifications were made in April of 1980. The new vocabulary data
base and recognition software were installed in November 1980. In January of k981,
initial tests were conducted in which subjects filed simulated flight plans
directly into the URD over the telephone. Fifteen subjects (12 male and 3 female)
from the Technical Center participated in the initial test. Fourteen subjects
tested were inexperienced users. That is to say, they were untrained and inexpert
in talking to an utterance recognition device. One subject, experienced in talking
to word recognition machines, was used in the test for the purpose of comparison.
Three of the subjects were general aviation pilots. The subjects differed in
cultural and geographic origin.
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Using the phonetic alphabet, a set of numbers, and several control words, each
subject entered four simulated flight plans -- two with visual flight rules
(VFR) and two with instrument flight rules (IFR). However, not all of the flight
plan data were entered by voice recognition. As would reasonably be expected,
the requirement to spell out every flight plan entry phonetically reduces the

attractiveness of computerized word recognition or any other direct character-by-
character entry system (i.e., Touch Tone' or pilot self-briefing terminal (PSBT))
for flight plan filing. The fact is that, even at 100 percent accuracy, the
protracted length of the transaction seriously diminishes the attractiveness of

filing in this manner.

As a rule, the speech channel loses its appeal as the language departs more
and more from natural speech. On the other hand, by handling only those entries
that are sent to the National Airspace System (NAS) or destination Flight Service
Station by utterance recognition and the remaining entries by prompted . cording,
the protocol is more natural and compatible with the task situation. This approach
is based on our assumption that the requirement to spell out every flight plan
entry character by character would try the patience of the users.

The results of the initial test are summarized in table 2, in the Results section
of this report. The numbers in column 2, "Total Words Spoken," are the total
number of words spoken by the subject in entering all four flight plans. Column 3,
"Please Repeat," shows the number and percentage of utterances that were
unrecognized by the computer. This occurred when the computer could not make an
identification and, therefore, asked for a repeat speech sample. Column 4 reflects
the number and percentage of misrecognized words. Not all unrecognized and
misrecognized words were due to system- error. A significant amount were a result
of user errors, such as speaking words that were not in the vocabulary data base,
speaking two or more words at a time, not confirming an entry with a "yes" or
a "no," speaking before the cue-tone, etc. Nevertheless, the majority of
misrecognitions were the result of system error. Column 5 shows the accuracy of
the flight plans as finally completed after corrections. The percent of accuracy
was determined by dividing the number of words recognized correctly by the number
of words in the flight plans. As reflected in column 5, 10 out of the 15 subjects
were able to file flight plans (two VFR and two IFR) that were 100 percent
accurate. The flight plan accuracy attained by the other five subjects ranged from
93.2 to 99.4 percent. The total number of words spoken by the subjects shown in
column 2 exceeds the number of words in the flight plans as shown in column 5. The
reason for this is that each entry must be confirmed with a "yes" or a "no"
(affirmative or negative). It is important to note that the overall accuracy after
corrections for all of the flight plans combined was 99 percent. In short, the
results of the initial test are exceptionally encouraging. It appears that the
dialect study and the voice collection effort led to an outstanding improvement in
recognition accuracy.

In March 1981, a comparison was made between the old and new recognition
algorithms. A test set of 200 voices was entered against the old and new reference
patterns in order to gauge the improvement in recognition accuracy. The test
set was not used in the construction of the reference patterns and was selected
across recorded dialects. Judging from the results, as shown below, it would be
reasonable to assume that the improvement in accuracy with rke ne. 4-ta base would
raise the performance of the Mass Weather Dissemination Engineering Model to a
level quite satisfactory for the general pilot population. The model only uses the
following three vocabularies:

iK



Accuracy With New

Improved Reference Patterns Data Base

1. "North, South, East, West, and Local" 97.2 percent

2. "ies, No, Affirmative, and Negative" 97.9 percent

3. "File, Briefing, Specialist, Close, Amend" 96.5 percent

Since the test set included a broad range of American dialectal variation, it was
considered to be a reliable gauge for estimating how well the system might perform
on a nationwide basis.

After studying the test results, it was concluded that:

1. The prototype system, as demonstrated using the adaptation strategy f flight
plan filing, has definite potential for application to an enhanced Model of the
Flight Service Aut~mation Program.

2. The requirement to spell out every flight plan entry character by "scter
would tryf the patience of the users. Even at 100 percent accuracy, the 1 ted
length of the transaction diminishes the attractiveness of filing in thi iker.

3. The improvement in recognition accuracy with the new data base would raise the
performance of the Mass Weather Dissemination Program to a level quite satisfactory
for the general pilot population.

4. The dialect study and voice collection effort led to an outstanding improvement
in recognition accuracy.

The following recommendations are made:

1. Simplify the procedure for filing a flight plan by voice recognition. Obviate
the necessity for the pilot to spell out every flight plan entry character by
character.

2. Develop additional software to allow for further correction and edit catability.

3. Develop written instructions for training general aviation pilots on how to use
the system effectively. 4
4. Install a telephone line in the Millville, New Jersey, Flight Service Station
to allow volunteer general aviation pilots to access the system at the Technical
Center and file simulated flight plans by machine recognition. Project personnel
should collect objective and questionnaire data on system performance. (Note: L
Approval from OMB must be obtained prior to testing.)

5. Encourage user growth by permitting the system to become progressively more
flexible with greater efficiency of input as the user's skill and confidence
increase.

xi



INTRODUCTION

PU'RPOSE.

-he purpose of this effort was to develop and demonstrate the clapability
automatic filing of pilots' flight plans by computerized word recognition. -.

report presents the results of that effort.

'"ACKGROUND.

major component of the Mass Weather Dissemination Exploratory Engineering Model
located at the Federal Aviation Administration (FAA) Technical Center is a-1

'terance Recognition Device (URD) used for recognition of human speech over
"lephone lines. It is the only known commercially available recognition machiie

in the United States designed for use on a switched telecommunications system.
-- 1979, the Technical Center was given the task by the Systems Research arnd
Development Service (SRDS) to develop and demonstrate the capability of automatic
flight plan filing by machine recognition. In response to the request from
SRDS, the Technical Center undertook an extensive effort to upgrade the URD in
preparation for testing the capabilities of voice input for automatic flight
plan filing. The URD was modified to include more reliable components, where
advisable, and a larger memory to handle the expanded vocabulary. Moreover, a
dialect study was conducted to determine the locations for collecting a nationally
representative voice sample in order to create reference patterns capable of
performing well on all American dialects. Subsequently, over 5,000 voices from 24
itves throughout the United States were collected and processed.

SYSTEM MODIFICATIONS

HARDWARE.

The URD improvement program included the purchase of four new components to the URD
system. These components were (1) a new floppy disk subsystem; (2) an extension of
the internal D memory from 250 to 500 kilobytes; (3) a solid-state voice response
unit with a capability of 96 words; and (4) a new analog bay incorporating a number
of improvements.

FLOPPY DISK SUBSYSTEM. The old floppy disk was a Dynastor model which operated at
a very high speed and utilized a floating head which did not physically contact tl2
storage medium. The disk was excellent for systems which remained operating
constantly over long periods of time, since the medium did not wear out. Standard
floppy disks had a wear problem in the days when t- URD was first designed. The
UFD had many interruptions and changes in media due to the nature of development
work. The starting and stopping of this high speed system caused a large
percentage of system failures. In addition, the single Dynastor did not have the
torage capacity required for the expected new programs and the large data bask

nccessary to change the flight plan filing program. Consequently, the Dynastor was
removed, and a dual DSD 440 floppy disk was installed in its place. The new disV
has twice the capacity, is not subject to difficulties from repeated loadings an'
unloadings, and exhibits only little more wear than the Dynastor.

"'--I."-" ... Z-0-7=--



FIVE HUNDRED KILOBYTE D MEMORY. The D memory is the main fast and volatile

storage of programs and data base for the URD. The increase in data base size from

25 to 75 words in the data base (vocabulary memory) required this extension to the
systems capabilities.

SOLID-STATE VOICE RESPONSE UNIT. The URD depends on its own voice response to

verify the word or string of words spoken before they are passed to the Interdata

7/32 computer. It has special routines to accomplish this and requires that each

word in the vocabulary, as well as prompting or questioning phrases, be included in

the Voice Response Unit (VRU). The previous system, a Cognitronics "speechmaker,"

was based on a revolving optical drum and was limited to 31 words. Verbex, the

manufacturer of the URD, had a new solid-state system based on the storage of

compressed digitized speech on 16 kilobyte E proms, one for each word of about

one-half second. The new system had a capacity of 96 words and was considerably

more reliable than the revolving drum.

NEW ANALOG BAY. The analog bay is that part of the URD that handles the eight

channels of telephone signals. It contains the amplifiers, channel switches,

analog to digital converters and a number of diagnostic subsystems. The new

analog bay was selected to replace the old one because it possessed the following

features: (1) better grounding reducing occasional cross talk on the telephone

channels; (2) automatic gain setting amplifiers which compensated for weak or

strong telephone lines; and (3) system diagnostic provisions which were developed

after the previous URD was built.

SOFTWARE.

The major reason for the new software was to change the capability from the weather
dissemination routine to the flight plan filing routine. Since the latter is a

more extensive program with regard to word recognition, two major changes were made

with respect to the previous program. The first of these was the ability to enter

words in strings of from two to five words separated by prompting "beeps." The

string was then verified by being repeated with the voice response unit. The

second major change was that, once the user verified a string, each of the words

spoken were adapted to the stored patterns and became a new data base word during

the current telephone call and only on that caller's channel. This transparent

training of the system to the user's voice considerably improves the accuracy of
recognition upon subsequent use of those words.

In addition to these capabilities, the new software program controlled the auto-

matic gain setting of the channel amplifiers, controlled the verification and voice

response routines, and provided for more extensive diagnostics. The system was

also designed so that the 7/32 computer could command any of 15 subvocabulary

groups as appropriate to the current flight plan entry. Since these groups were

considerably smaller in number of words than the whole vocabulary, this resulted in

a significant increase in the probability of correct recognition.

2



DIALECT STUDY.

To help assure accuracy and convenience (i.e., error-free recognition without
cumbersome repetition and annoying question and answer dialogue), it was essential
to develop the capability to handle differei. ronunciations of a given word due to
the variation in speaker dialects. Thus, a dialect study was conducted with the
assistance of outstanding linguists in American dialects. The purpose of this
study was to determine the locations for collecting a nationally representative
voice sample for use in creating reference patterns capable of performing well on
all American dialects. One of the major difficulties in speech recognition is the
variation in speech between individuals. It is important to note that the problems
of dialect differences, in relation to speech recognition, are a relatively new
area of investigation.

The design and results of the dialect study can be found in report number
FAA-RD-80-115 entitled "An Investigation into the Effects of Dialectal Variation on
Flight Plan Filing by Machine Recognition" dated January 1981.

The dialectal variations in pronunciation are generally written in International
Phonetic Association (IPA) symbolism. However, this notational system is so highly
specialized that readers outside this area of specialization could not be
expected to understand it. Therefore, to give the reader some idea of the
actual distinctions in dialect differences, a recording is contained in the above
mentioned report (FAA-RD-80-115) which includes selected regional pronunciations of
the words in the expanded vocabulary.

VOICE COLLECTION.

The dialect study identified 24 cities for voice collection. The voice collection
effort began in February 1980 and ended in January 1981. During this period,
5,617 voices were collected and processed. The Technical Center arranged for
personnel in those cities to call a recording station located at Verbex,
Incorporated, of Bedford, Massachusetts. The voices of the individuals reading the
list of words were recorded for later processing into a vocabulary data base.
Originally, 2,251 voices were recorded from FAA personnel. It was extremely
difficult for the Technical Center to unilaterally find the number and diversity of
speakers required within the FAA alone. Subsequently, an additional 3,366 voices
were recorded from employees of the Internal Revenue Service and Social Security
Administration who participated in the data collection. Table 1 shows the number
of recorded calls by location.

3t
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TABLE I. RECORDED CALLS FROM PREDETERMINED DIALECT AREAS
THROUGH MARCH 7, 1981 (END OF PROGRAM)

FAA IRS/Social Security Total

Chicago, Ill. 68 235 303
Atlanta, Ga. 181 239 420
Boston, Mass. 158 77 235
Los Angeles, Calif. 77 278 355
Rochester/Syracuse, N.Y. 22 74 96
Dayton/Columbus, Ohio 54 97 151
Philadelphia, Pa. 101 296 397
Labbock, Tex. 53 26 79
Knoxville, Tenn. 38 47 85
Metropolitan N.Y.C. 220 256 476
Pittsburg, Pa. 95 207 302
Charleston, S.C. 34 38 72
Denver, Colo. 121 75 196
Portland, Oreg. 141 109 250
Kansas City Mo./Kans. 174 167 341
Little Rock, Ark. 109 104 213
Milwaukee, Wis. 91 136 227
Richmond, Va. 50 192 242
New Orleans, La. 88 88 176
Fort Worth/Dallas, Tex. 155 78 233
Miami, Fla. 57 49 106
North Carolina* -- 116 116
City not available** 164 382 546

TOTAL CALLS 2,251 3,366 5,617

*A special effort was made to record voices from the coastal areas
of North Carolina in addition to those locations identified in
the dialect study.

**Callers did not indicate the city they were calliag from.

4



PROCEDURE

The hardware modifications were made in April of 1980. The new vocabulary data
base and recognition software were installed in November 1980. In January of 1981,
initial tests were conducted in which subjects filied simulated flight plans

directly into the URD over the telephone. Fifteen subjects - twelve male and
three female - from the Technical Center participated in the initial test.
Fourteen subjects tested were inexperienced users. That is to say, they were
untrained and inexpert in talking to an Utterance Recognition Device. One subject,
experienced in talking to word recognition machines, was used in the test for the
purpose of comparison. Three of the subjects were general aviation pilots. The
subjects differed in cultural and geographic origin. They indicated the following
geographic areas as best representing their accent: West Virginia, New York City,
Northern Pennsylvania, Virginia, Southern New England, South Jersey, Central New
York State, Philadelphia, Upper Ohio Valley, Central Pennsylvania, Southeastern
Pennsylvania. In addition to the above, one subject identified his accent as
"General American."

Each subject entered four simulated flight plans: two VFR and two IFR. However,
not all of the flight plan data were entered by voice recognition. As would
reasonably be expected, the requirement to spell out every flight plan entry
phonetically reduces the attractiveness of computerized word recognition or any
other direct character-by-character entry system (i.e., Touch-Tone' or pilot
self-briefing terminal) for flight plan filing. The fact is that even at
100 percent accuracy, the protracted length of the transaction seriously diminishes
the attractiveness of filing in this manner. As a rule, the speech channel loses
its appeal as the language departs more and more from natural speech. On the other
hand, by handling only those ntries that are sent to the National Airspace System
or destination Flight Service Station by machine recognition and the remaining

entries by prompted recording, the protocol is more natural and compatible with the
task situation. Using the standard flight plan (FAA Form 7233-1), figures 1
through 4 show the entries in the test made by machine recognition and those made
by prompted recording. The shaded portion of each flight plan indicates the
entries made by voice recognition. The unshaded portion indicates the entries that
were recorded. The phonetic alphabet, the digits zero through niner, plus the
numbers "hundred" and "thousand" and a set of control words were used for making
entries by voice recognition. The recorded entries were made in natural language.

To illustrate the order in which the information was entered and the structure of
the dialogue, a verbatim transcript of one test subject's actual transaction is
shown in figures 5 and 6. Figure 5 is the protocol used for a VFR flight plan.
Figure 6 shows the IFR protocol. The user-computer dialogue has a resemblance to
normal human conversation. This enables the system to be compatible with human
cognitive style.

There are two automatic error correction routines which occur when "no" is received
instead of "yes" after verification. When "no" is received after a string is
entered, the URD says "Sorry, try again." After the string is reentered and a

S"no" received again, the URD says "Sorry, was the first word _?" If "yes," it
says "Was the next _?" If "no," it says "What was it?" If the answer to that
was, for example, "5," the URD will say "Did you say 5?" If the response by the
caller is "yes," it will store the word and move on to the next, etc. If the
response is "no," it will eliminate "5" from the vocabulary and say "What did
you say?" In this fashion, it will soon find the correct word as long as "yes" and
"no" are properly recognized.

5
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Computer: lull.. thi. ic the pilot afrumetod briefing system. Detailed operative U ser: Zero Too Four Five Enter.
jootrect issu er avail abl for the -e or occasional us-r So you wish
detailed operatiag instructions? Please say yes at oo imediely after Cputer: Zero Two Four Five Rot-T?
the nue-to.

Ueer: Y-o

Us.,; "getiv.Couter: The following information is recorded an audio tape. Pleaseu. noa tural
Coter: Say briefing. file. sond. specialist, or close. ;peech sh.. you aero the quest in."'A eilto of 2 ecroods. after

your response, will advacoe you to t.at question. eoter point of

U ... File.departure.

.'aputet: Standby to epe otfih ?a odceyettt e -too.. Do you Usert: Delaware Airpoe?.
ojbto fileps your flight pl

7  
ay i fmediately at te ca

-Usr: ffreai-Comuter: l.ter c-t airsped.

set: 120.
Copter: Did you cay affirmetive?

Cmputr: Rtor altitode.
Usect: Te..

saet: 7 thousad, 5 hcodred.
Copter: For the following entries, use the phoeetic alphabet, numbrs, ad the

oord. point, elaet, hundrede., thousande'. cod eter. All entries ae Computer: toter seal equipmet code.
terminated with the word eater. Af ter the laelemetnt of the route of
fligh t bee been etered, eay the woord eater by itself to proteed with Usert: Toogo.
your flight plea. Fee moestteanfirm all entrie by saying affiraeti"c
or eegative. There will be e beep-tae ..bce the girt ma a qceetiost. GeeRputer: Rater route Of flight.
Suter aircraft tell ol.e

Use: o SeenThee ees K t. seer: Direct Coyle direct Provideore

Caspt- Nwum-t g". hree0swns WleComptr: later alternate airport.

seer: Ner".
fser: Affirmetive.

Compter Catios. omputer: Rater feel on heard.

U .. ule Wte. Sat 4, houre ad 30 minutes.

Compuer; IPM BteComputer: Rater number as heard.

Sect: Affirmetive .

computer: Rater aircraft type. 
Cmue:ttrclro icat

ser: ra Alpha Tao Night Eatrn.Usr 
bow ngld

Cmuter: Papa Alpha Two Right Rtrn? cmue:"e enbn

Veer: Nantuchet.
Useer: Tee.

Compter;got"destnatin idntifer.cdWpW&te: tetr Pilotse an, addess, eod telephone MA6*r.

Deer: tuhject. esm , address, and telephone numse.
Uset: Alpha Charlie Kile Raster.

compter: Rater remta..
Compete.: Alpha Charlie Kilo Rsar?

User: I.? O.
Ueer: Affirmetirn.

0OWtO. rowr flighe plan bee bom accepted ad filed. be Pou require additioal
CMct@r - Roter Proposed depetter time. mosieteanvet

Useer: Oee Three Thee Five later. Ueer: Noeatioe.

Cmpter: 00e Thee Three five latert Computer: Did Fouew a aev?

gear: Tee. User: Tee.

Cmputr: Note" estimated tim ote. Compters Thank Fee. lRo a go"d day.

FIGURE 5. via PaOTOcOx, (VERBATIM TRANSCRIPT)
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Computer: helo. this is the pilot's automated briefing system. Detailed operating Computer: Enter nest roue element.
instructions are available for the new or occasional user. Do you vish
detailed operating instructions? Please say yes or no immediately fter User: Romes ledis Charlie Enter.
the cue-toes.

Computer: Nse India Charlie Enter?
User: Negative.

User: tes.
Computer: Say briefing, file, mend, specialist, or close.

Computer: Enter next route element.
User: File.

User: Juliette Five Two Enter.
Computer: Standby to speak your flight plan ismadiately after the cue-tone. Do you

wish to file a VfI flight plan? Esy affirmative or negative. Computer: Juliette Vivo Two Entery

User: Negative. User: Affirmative.

Computer: Did you say negative? Computer: Enter next route element.

User: Yes. User: Charlie Alpha Echo Enter.

Computer: For the following entries, use the phonetic alphabet, numbers, and the Computer: Charlie Alpha Echo Enter?
words point, slant, hundreds, thousands, and enter. All entries are
terminated with the word enter. After the last element of the route of User: Yes.
flight has been entered, say the word enter by itself to proceed with

your flight plan. You must confirm all entries by saying affirmative or Computer: Enter next route element.
negative. There will be beep-tone when the girl asks a question. Enter
aircraft call sign. User: Juliette Seven Five Enter.

User: November Four One Zero hiskey. Computer: Juliette Seven North Enter?

Computer: November Four One Zero Whiskey? User: Negative.

User: Affirmative. Computer: Sorry - try again.

Computer: Continue. User: Juliette Seven Vive Enter.

User: Bravo Enter. Computer: Juliette Seven FiVe Enter?

Computer: Bravo Enter? User: Yes.

User: Yes. Computer: Enter next route element.

Computer: Enter aircraft type and special equipment code. User: Tango Alpha Yankee Enter.

User: Golf Two Slant Foxtrot Enter. Computer: Tango Alpha tankee Eater?

Computer: Golf Two Slant Foxtrot Enter? User: Yes.

User: Yes. Computer: Enter neat route element.

Computer: Enter destination identifier. User: Juliette De One Mier Eater.

User: Tango Papa Alpha Enter. Computer: Juliette onte One minr Enter?

Computer: Tango Papa Alpha Enter? User: Tea.

User: Tea. Computer: Enter neat route element.

Computer: Enter proposed departure time. User: Enter.

User: Zero Eight Five Zero Enter. Computer: Enter?

Computer- Zero light Five Zero Bnter? User: Tes.

User: yes. Computer: Eater remarks.

Computer: Enter estimated time an route. User: Alpha Delta Charlie Uniform Enter.

User: Zero Two Two Zero Enter. Computer: Alpha Delts Charlie Uniform Enter?

Computer: Zero Two Two Zero Ester? User: Affirmative.

User: Yes. Computer: The following information is recorded n aud
speech when you anmwer the question. A sit

Computer: Enter true airspeed. respone* v.il advance you to the neat quest

User: Four Four Zero Enter. User: St. Petersburg.

Computer: Four Four Zero Enter? Computer: Enter fuel on board.

User: yes. User: 4 bours.

Computer: toter departure identifier. Computer: Eter number on board.

User: ToTT ano November lnter. User: 10.

go"qe*" moor-. -tls-wec aerS Cu teri Ete ester of airreaft.

User: Te. User: Orage and brom.

Cmmeer: Cater p-eooed altitude. Computer: Enter hems base.



detailed operating insuc ""CLOW please say yes or no immediately *fm 0ie: tmeIdaCaleEtr
the eon-tom..

Congutor: Samese todis Charlie Ette?
linen: Reget in.

User- To.

Cima~t~: 8Y brefig. it* soud, pecalis, o clse.Computer: Cnter meet route element.
Uoer: File.

Usor: Juliette Five Two Enter.
Computer: Standby to *peak your flight plan imediately after the line-tones. Do you

wish to filet a VFI flight plan? Say affirmative or -Nagtive. Coiptfi Juliete Five Two Mace

usner; Not iv. liner: Affirviat ive.

Cooputewr: Did you say negativn? Computer: Enter net rao e ment.

usner: Too. Usenr: Charlie Atpha Echo Eoter.

Computer: for the fotlowing entries, une the phonetic alphabet, numbers, and the Computer: Charlie Alpha Echo Enter?
mwords point. slant. hundreds, thousands, and enter. All entries oe
terminated with the word eoter. After the loot element of the route of liner: Yes.
flight has been entered. ecy the word enter by itself to proceed with
your flight plan. Taou must confirm all entries by saying affirmatie or Computeri: Enter net route element.
negative. There wilt he beep-tone when the girt askso a question. Snter
aircraft call sign. liner: Juliette Saven Fie Enter.

liner: Noveeber Four oe Zero Whiskiey. Computer: Juliette Seven North Enter?

Computer: Nvember Fouir One Zero hisikey? liner: Negative.

liner: Affirmatie. Computer: sorry - try again,

computer: coeinae. Usner: Juliette Seven five Enter.

Usner: atrowo Eter. Computer: Juliette Seven pipe Enter?

Computer: &rave Enter? liner: Yen.

liner: Yes. Computer: Enter next route element.

CoM#Uttr: Enter aircraft type and special equipment cod. liser: Tango Alpha Yankee Enter.

Usner: Colf To. Slant licntrot tutor. Computer: Tango Alpha Teeheee Eater?

Cmwpunr: Calf Too hon aot e entSear? liser: Tea..

liner: Te.. Comspter: Enter meet route eleent.

Computer: Enter detinetion identifier. liner: Juliatet Dne One mnor Enter.

liner: Tango, Ppp Alpha Eater. Computer: Juliette, one One vior enter?

Computer: Tanga Papa Alpha Enter? liser: Yen.

liner Ten. coeputer: Enter next route element.

Cooput or: Enter proposed departure tie. liner. Enter.

liser: Zero Eight Fivew Zero Enter. Comuter: Enter?

Computer: Zero tight Five Zero Eniter liner: Yen.

Useer: Yen. Compter: Ente reviaihe.

Compnter: tuor aetimated tie en route. Usoer: Alphao Delta Charlie Uiniform Enter.

us-er Zero Two Tiro Zero Ente. Computer: Alphan Delta Charlie UiniformeEnter?

Computer: Zero To Two Zero Eoter? liner: Affirmative.

liner: Ven. Coepotne: The foltouing in: ,motion in recorded onaudio tape. Pleane une ntatl
speeth when you anewer the question. A silence 6f 2 seconds, after your

Coop~er- toner tree airspeed. respoan, wilt advance you to the met qeestion. Enter alternate Airpopert.

liner; pour Four Zero Enter, liner: St. Petersbuirg.

Comter: Four Four Zero Enter? Computer: Enter fuel on hoard.

liner Tea, liner: A bourn.

Computert: laler departure Identifier. Computer: Ettr nmer on board.

usner: Ta~ Tange I ... ber lnter, liner: I0.

Coop" - TaOW 1og QN nne 0 m*WGusset Computer eter tuter of aircraft.

lier: Tee, liner! Orange, and brown.

Competer: goers PaP.en Ia&t it.de. Computer: Enter home boe".

liner: Three Slor zeo %ntar. liser: Philadelphia.

Coster Three" liner sore Enster? Cosouter: Enter pilot's items,, address, and telephone number.

onr: yen, liner: Subject's nae , addrnss, end telephone numer.

Comuvc r: Thorn in sm preferred route for your entry? Enter first route element. Computer: Your flight plan has boen excepted end filed. Do you require additiomal

uslier. Ta".o Tango November Tue Safter.
liner Ngat i..

Cempulir Tang Tango November To Soes?
Computer: Thea you. Rave a good day.

liner: Te..

FIGURE 6. lfl PROTOCOL (VERBATIM TRANSCRIPT)



i I i

RESULTS

INITIAL TESTS.

Table 2 summarizes the results of the initial test. The numbers in column 2, Total

Words Spoken, are the total number of words spoken by the subject in entering all

four flight plans. Column 3, Please Repeat, shows the number and percentage of
utterances that were unrecognized by the computer. This occurred when the computer

could not make an identification and therefore asked for a repeat speech sample.
Column 4 reflects the number and percentage of misrecognized words. Not all

unrecognized and misrecognized words were due to system error. A significant

amount were a result of user errors, such as speaking words that were not in the

vocabulary data base, speaking two or more words at a time, not confirming an entry

with a "yes" or a "no," speaking before the cue-tone, etc. Nevertheless, the
majority of misrecognitions were the result of system error. Column 5 shows the

accuracy of the flight plans as finally completed after corrections. The percent

of accuracy was determined by dividing the number of words recognized correctly by

the number of words in the flight plans. As reflected in Column 5, ten out of the

fifteen subjects were able to file flight plans (two VFR and two IFR) that were

100 percent accurate. The flight plan accuracy attained by the other five subjects

ranged from 93.2 to 99.4 percent. The total number of words spoken by the subjects

shown in Column 2 exceeds the number of words in the flight plans as shown in

Column 5. The reason for this is that each entry must be confirmed with a "yes" or

a "no" (affirmative or negative). It is important to note that the overall
accuracy after corrections for all of the flight plans combined was 99 percent.

Tables 3 through 17 show the results obtained by each subject for each flight plan.

The subject numbers correspond to the numbers shown in table 2, Summary of Initial
Test Results.

Table 18 shows the time taken for each subject to complete each of the four flight
plans. It should be pointed out, however, that the time necessary to complete a

flight plan could be substantially reduced by shortening the interval between
cue-tones and prompts, and by eliminating the long explanatory message.

Table 19 identifies the words that were misrecognized more than once. These are

listed in column 1. Column 2 shows the words they (the misrecognized words in
column 1) were confused with. Column 3 lists the number of times the words

were confused. Column 4 identifies the speaker (by number) of the misrecognized

word. The speaker numbers shown in column 4 correspond to the subject numbers in
table 2.

As shown in table 19, the system misrecognized the word "affirmative" and confused
it with "negative" seven times. The word "negative" was misrecognized and confused

with "affirmative" five times. The "ative" sound patterns are nearly identical in
both words. "Yes" was misrecognized and confused with "no" six times, while "no"

was confused with "yes" twice. There are methods, however, for reducing this type

of confusion, especially when there are only four possible words expected.

As reflected in table 19, the word "eight" was confused with six other words.

"Eight" is a confusable word with all recognition techniques. It is a low energy

word, especially if spoken without a clear "t" plosive sound at the end. The

word "enter" was also confused with a number of words; particularly with the word

12
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"attention." Five different speakers confused it with "attention" eight times.
The test results showed that "enter" was recognized much more readily when the "t"
was given a little emphasis. The word "five" was confused with "Miee" five times
by three speakers. The "five"/"Mike" confusion is a common one and will bt'
difficult to overcome. The "November" confusions suggest that something is wrong
with the "November" reference pattern. This can probably be corrected. It can be
seen from examining column 4 of table 19 that subject number 13 and 15 contributed
a disproportionate number of misrecognitions.

The confusion between "affirmative" and "negative" or between "yes" and "no" often
led to a chain reaction of other errors due to the nature of the correction
routine. If "yes" was confused with "no," the correct word was temporarily
eliminated from the vocabulary thus causing a series of other mistakes. The

excerpt below, from an actual transaction, will illustrate this problem. Because
"yes" was confused with "no," the correct word "November" was temporarily
eliminated from the vocabulary. The system then made the next best choice from a
set of word patterns that did not include the pattern for November. Thus, further
errors occurred until the completion of the correction cycle, at which time the
pattern for November was reentered in the vocabulary.

Computer: Enter aircraft call sign.
User Romeo Alpha November Two Seven.
Computer: Romeo Alpha November Two Attention?
User : No.
Computer: Sorryl Try again.
User : Romeo Alpha November Two Seven.
Computer: Romeo Alpha November Two Attention?
User : No.
Computer: I'm sorry! Was your first word Romeo?
User : Yes.
Computer: Was the next Alpha?
User : Yes.
Computer: Was the next November?
User : Yes.
Computer: What was it?
User : November.
Computer: Did you say Hotel?
User : No.
Computer: What did you say?
User : November.
Computer: Did you say Lima?
User : No.
Computer: Enter aircraft call sign.
User Romeo Alpha November Two Seven.
Computer: Romeo Alpha November Two X-ray?
User : No.
Computer: Sorryl Try again.
User : Romeo Alpha November Two Seven.
Computer: Romeo Alpha November Two Seven?
User : Yes.
Computer: Continue.

13
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TABLE 2. SUNhARY OF INITIAL TEST RESULTS

Total Words Please Misrecognized Accuracy of Flight Plans

Spoken Repeat Words After Corrections

No. of Words Correct/

No. No. Percent No. Percent No. of Words in FP Percent

1. Experienced 242 1 0.41 1 0.41 177/177 100

2. Inexperienced 247 2 0.81 0 0.00 177/177 100

3. Inexperienced 266 2 0.75 5 1.88 177/177 100

4. Inexperienced 271 1 0.37 8 2.95 177/177 100

5. Inexperienced 265 5 1.89 6 2.26 177/177 100

6. Inexperienced 274 3 1.09 9 3.28 177/177 100

7. Inexperienced 291 1 0.34 13 4.47 177/177 100

8. Inexperienced 279 3 1.08 11 3.94 176/177 99.44

9. Inexperienced 308 1 0.32 17 5.52 174/174 100

10. Inexperienced 330 4 1.21 20 6.06 177/177 100

11. Inexperienced 328 8 2.44 18 5.49 177/177 100

12. Inexperienced 318 4 1.26 25 7.86 169/177 95.48

13. Inexperienced 351 5 1.42 29 8.26 175/177 98.87

14. Inexperienced 357 8 2.24 33 9.24 175/177 98.87

15. Inexperienced 347 13 3.75 31 8.93 165/177 93.22

Total@ 4,474 61 1.36 226 5.05 2627/2652 99.06

II
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TABLE 3. SUBJECT NUMBER I (EXPERIENCED USER)

Total Words Please Misrecognized Accuracy of Flight Plans
Spoken Repeat Words After Corrections

Flight Percent of Words Correct/ Time
Plan No. No. Percent No. Percent No. of Words in FP Percent Min:Sec

VFR-l 37 0 0.00 0 0.00 26/26 100 4:12

VFR-2 34 0 0.00 0 0.00 24/24 100 4:04

IFR-I 77 1 1.30 1 1.30 53/53 100 6:01

IFR-2 94 0 0.0 0 0.0 74/74 100 7:27

Total 242 1 0.4. 1 0.41 177/177 100 --

.-: -.-- , ,
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TABLE 4. SUBJECT NUMBER 2 (INEXPERIENCED USER)

Total Words Please Nisrecognized Accuracy of Flight Plans
Spoken Repeat Words After Correct ions

Flight Percent of Words Correct/ Time
Plan No. No. Percent No. Percent No. of Words in FP Percent Min:Sec

VPR-1 38 0 0.00 0 0.00 26/26 100 4:29

VFR-2 35 0 0.00 0 0.00 24/24 100 4:12

IFR-I 72 1 1.39 0 0.00 53/53 100 5:51

IrR-2 102 1 0.98 0 0.00 74/74 Jo 6:58

Total 247 2 0.81 0 0.00 177/177 100 -

1*'



TABLE 5. SUBJECT NUMBER 3 (INEXPERIENCED USER)

Total Words Please Misrecognized Accuracy of Flight Plans
Spoken Repeat Words After Corrections

Flight Percent of Words Correct/ Time
Plan No. No. Percent No. Percent No. of Words in FP Percent Min:Sec

- VFR-l 53 1 1.89 3 5.66 26/26 100 5:09

VFR-2 37 0 0.00 0 0.00 24/24 100 4:09

IFR-l 82 1 1.22 2 2.44 53/53 100 5:56

IFR-2 94 0 0.00 0 0.00 74/74 100 8:29

Total 266 2 0.75 5 1.88 177/177 100 --

* ~ ~ ~ -... - -.
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TABLE 6. SUBJECT NUMBER 4 (INEXPERIENCED USER)

Total Words Please Nisrecognized Accuracy of Flight Plans
Spoken Repeat Words After Corrections

Flight Percent of Words Correct/ Tim
Plan No. No. Percent No. Percent No. of Words in FP Percent Nin:Sec

VFR-1 45 0 0.00 2 4.44 26/26 100 4:42

VFR-2 39 1 2.56 1 2.56 24/24 100 4:32

IFR-1 70 0 0.00 0 0.00 53/53 100 5:39

IFR-2 117 0 0.00 5 4.27 74/74 100 8:18

Total 271 1 0.37 8 2.95 177/177 100 -

4a



TABLE 7. SUBJECT NMBERz 5 (IuNXIECED USER)

Total Words Please Misrecognized Accuracy of Flight Plans
Spoken Repeat Words After Corrections

Flight Percent of Words Correct/ Time
Plan No. No. Percent No. Percent No. of Words in FP Percent Nin:Sec

VFR-l 49 2 4.08 2 4.08 26/26 100 5:09

VFR-2 32 0 0.00 0 0.00 24/24 100 4:19

IFR- 1 83 2 2.41 3 3.61 53/53 100 6:38

IFR-2 101 1 0.99 1 0.99 74/74 100 7:30

Total 265 5 1.89 6 2.26 177/177 100



TABLE 8. SUBJECT NUMER 6 (INEXPERIENCED USER)

Total Words Please Miarecognized Accuracy of Flight Plans
Spoken Repeat Words After Corrections

Flight Percent of Words Correct/ Time
Plan No. No. Percent No. Percent No. of Words in FP Percent Min:Sec

VFR-l 37 0 0.00 0 0.00 26/26 100 4:27

VFR-2 35 1 2.86 1 2.86 24/24 100 4:38

171-1 86 1 1.16 3 3.49 53/53 100 7:08

IFR-2 116 1 0.86 5 4.31 74/74 100 8:53

Total 274 3 1.09 9 3.28 177/177 100 -



TABLE 9. SUBJECT NUMOER 7 (INEXPERIENCED USER)

Total Words Please Nisrecognized Accuracy of Flight Plans
Spoken Repeat Words After Corrections

Flight Percent of Words Correct/ Time
Plan no. so. Percent No. Percent No. of Words in FP Percent Nin:Sec

VR-l 55 0 0.00 3 5.45 26/26 100 5:08

Vfl-2 37 0 0.00 3 8.11 24/24 100 4:23

IFRl 74 0 0.00 1 1.35 53/53 100 5:39

IFR-2 125 1 0.80 6 4.80 74/74 100 8:17

Total 291 1 0.34 13 4.47 177/177 100 --

7 .. . I . .



TABLE 10. SUBJECT NUMBER 8 (INEXPERIENCED USER)

Total Words Please Misrecogni-?d Accuracy of Flight Plans
Spoken Repeat Words After Corrections

Flight Percent of Words Correct/ Time
Plan No. No. Percent No. Percent No. of Words in FP Percent Min:Sec

VFR-1 45 1 2.22 1 2.22 26/26 100 4:49

VFR-2 41 1 2.44 1 2.44 24/24 100 4:50

IFR-l 87 0 0.00 7 8.05 53/53 100 6:52

1FR-2 106 1 0.94 2 1.89 73/74 98.65 7:57

Total 279 3 1.08 11 3.94 176/177 99.44



TABI E I. SUBJECT NUBER 9 (InVEPRISNCED USSR)

Total Words Please Nisrecognized Accuracy of Flight Plans
Spoken Repeat Words After Corrections

Flight Percent of Words Correct/ Time
Plat No. No. Percent No. Percent No. of Words in FP Percent 14in:Sec

VFR-I 51 0 0.00 2 3.92 26/26 100 4:54

V1R-2 40 0 0.00 1 2.50 24/24 100 4:22

1F7-1 105 0 0.00 9 8.57 53/53 100 7:25

IFR-2 112 1 0.89 5 4.46 71/71 100 8:22

Total 308 1 0.32 17 5.52 174/174 100 -
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TABLE 12. SUBJECT NUMBER 10 (INWXERIENCED USER)

Total Words Please IMisrecognized Accuracy of Flight Plans
Spoken Repeat Words After Corrections

Flight Percent of Words Correct/ Time
Plan No. No. Percent No. Percent No. of Words in FP Percent Min:Sec

VFR-1 51 2 3.92 2 3.92 26/26 100 5:31

VTR-2 40 0 0.00 2 5.00 24/24 100 4:39

IFR-l 128 0 0.00 14 10.94 53/53 100 9:17

IFR-2 111 2 1.80 2 1.80 74/74 100 7:53

Total 330 4 1.21 20 6.06 177/177 100 -



TABLE 13. SUBJECT NUMBER 11 (INEXPERIENCED USER)

Total Words Please Misrecognized Accuracy of Flight Plans
Spoken Repeat Words After Correct ions

Flight Percent of Words Correct/ Time
Plan No. No. Percent No. Percent No. of Words in FP Percent Min:Sec

WiR-i 47 1 2.13 1 2.13 26/26 100 5:24

VFR-2 47 2 4.26 2 4.26 24/24 100 5:08

171-I 116 3 2.59 11 9.48 53/53 100 8:14

171-2 118 2 1.69 4 3.39 74/74 100 8:44

Total 328 8 2.44 18 5.49 177/177 100 --



TABLE 14. SUBJECT NUMBER 12 (INEXPERIENCED USSR)

Total Words Please Misrecognized Accuracy of Flight Plans
Spoken Repeat Words After Corrections

Flight Percent of Words Correct/ Time
Plan No0. No. Percent No. Percent No. of Words in FP Percent Min:Sec

VIR-1 68 1 1.47 7 10.29 26/26 100 5-41

V7R-2 36 3 8.33 5 13.89 21/24 87.50 4:30

hFR-I 105 0 0.00 8 7.62 52153 98.11 7:30

IFR-2 109 0 0.00 5 4.59 70/74 94.59 7:45

Total 318 4 1.26 25 7.86 169/177 95.48 --



TABLE 15. SUBJECT NUMBER 13 (INEXPERIENCED USER)

Total Words Please Misrecognized Accuracy of Flight Plans
Spoken Repeat Words After Corrections

Flight Percent of Words Correct/ Time
Plan No. No. Percent No. Percent No. of Words in FP Percent Min:Sec

VFPR-1 79 2 2.53 11 13.92 26/26 100 6:49

VFR-2 54 1 1.85 7 12.96 23/24 95.83 5:15

1FR-1 72 0 0.00 1 1.39 53/53 100 5:42

I11-2 146 2 1.37 10 6.85 73/74 98.65 9:50

Total 351 5 1.42 29 8.26 175/177 98.87 --
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TABLE 16. SUBJECT NUMBER 14 (INEXPERIENCED USER)

Total Words Please Misrecognized Accuracy of Flight Plans
Spoken Repeat Words After Corrections

Flight Percent of Words Correct/ Time

Plan No. No. Percent No. Percent No. of Words in F? Percent Min:Sec

VFR-1 77 2 2.60 10 12.99 26/26 100 7:03

VFR-2 40 1 2.50 1 2.50 24/24 100 4:31

IFR-l 94 0 0.00 7 7.45 52/53 98.11 7:13

IFR-2 146 5 3.42 15 10,27 73/74 98.65 10:15

Total 357 8 2.24 33 9.24 175/177 98.87 --
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TABLE 17. SUBJECT NUMER 15 (IiNzPEBIEiNCu0 USXR)

Total Words Please Misrecognized Accuracy of Flight Plans
Spoken Repeat Words After Corrections

Flight Percent of Words Correct/ Time
Plan No. No. Percent No. Percent No. of Words in PP Percent Min:Sec

VFR-l 69 7 10.14 17 24.64 19/26 73.08 6:52

VFR-2 34 1 2.94 0 0.00 23/24 95.83 4:44

IFR-l 115 3 2.61 7 6.09 53/53 100 S.11

17R-2 129 2 1.55 7 5.43 70/74 94.59 10:10

Total 347 13 3.75 31 8.93 165/177 93.22 -
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TABLE 18. TIME TAKEN TO COMPLETE FLIGHT PLANS

VFR-1 VFR-2 IFR-1 IFR-2

User (min:sec) (min:sec) (min:sec) (min:sec)

1. Experienced 4:12 4:04 6:01 7:27

2. Inexperienced 4:29 4:12 5:51 6:58

3. Inexperienced 5:09 4:09 5:56 8:29

4. Inexperienced 4:42 4:32 5:39 8:18

5. Inexperienced 5:09 4:19 6:38 7:30

6. Inexperienced 4:27 4:38 7:08 8:53

7. Inexperienced 5:08 4:23 5:39 8:17

8. Inexp,,-ienced 4:49 4:50 6:52 7:57

9. Inexpe ienced 4:54 4:22 7:25 8:22

10. Inexperienced 5:31 4:39 9:17 7:53

11. Inexperienced 5:24 5:08 8:14 8:44

12. Inexperienced 5:41 4:30 7:30 7:45

13 Inexperienced 6:49 5:15 5:42 9:50

14. Inexperienced 7:03 4:31 7:13 10:15

15. Inexperienced 6:52 4:44 9:11 10:10

Average Time 5:21 4:33 6:57 8:27
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TABLE 19. WORDS MISRECOGNIZED MORE THAN ONCE

Words Misrecognized Confused No. of Speaker

More Than Once With Times No.

Affirmative Negative 7 8, 11, 14, 13

Affirmative X-ray 2 14

Alpha Delta 1 13

Alpha Papa 2 15

Alpha Uniform 1 8

Alpha Whiskey 1 11

Alpha X-ray 2 11
Alpha Six 1 14
Alpha Hundred 1 14

Bravo Lima 2 6

Bravo Papa 1 6

Delta Alpha 4 15

Delta Thousand 1 6

Echo Hotel 1 10

Echo Kilo 1 10

Echo Tango 1 4

Eight Enter 1 13

Eight Juliette 2 13

Eight Lime 2 14

Eight Victor 8 4, 7,.14, 13

Eight Yankee 1 8

Eight Six 5 7, 6

Enter Attention 8 4, 7, 9, 11, 6

Enter Alpha 2 4, 7

Enter Echo 1 15

Enter November 2 9
Enter Papa 1 7

Enter Tango 2 9, 14

Enter Uniform 2 7, 8

Enter Victor 5 9, 13, 15

Enter X-ray 1 14
Enter Six 1 2

Enter Seven 1 13
File Specialist 1 13

Five Echo 1 14

Five Foxtrot 2 8, 2

Five Hotel 1 2
Five Mike 5 2, 12, 11

Five Nine 1 7

Five Oscar 1 12
Five Point 1 8
Five Victor 2 13, 15

Five Whiskey 1 12
Five One 3 4, 12
Five Four 1 11
Five Nine 1 4
Four Tango I 8
Four Victor 1 11
Juliette India 1 14
Juliette #last 2 14

Juliette Uniform 1 15

Juliette Three 1 7

Juliette Nine 1 11
Kilo Zero 2 2

Kilo Nandred 1 14

Negative Affirmative 5 9, 14, 15

Negative Affirmative 2 6, 13

November Attention 1 3
November Echo I I
November Eater 1 2
November Hotel 1 9
November Kilo 1 3
November Lime 1 9

November Uniform 6 10, 15
November Victor 2 11, 14
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Enter Alpha 2 4, 7

Enter Echo 1 15

Enter November 2 9

Enter Papa 1 7

Enter Tango 2 9, 14

Enter Uniform 2 7, 8

Enter Victor 5 9, 13, 15

Enter X-ray 1 14
Enter Six 1 2
Enter Seven 1 13

File Specialist 1 13

Five Echo 1 14

Five Foxtrot 2 8, 2

Five Hotel 1 2

Five Mike 5 2, 12, 11

Five Nine 1 7

Five Oscar 1 12
Five Point 1 8

Five Victor 2 13, 15
Five Whiskey 1 12
Five One 3 4, 12
Five Four 1 11
Five Nine 1 4
Four Tango 1 S
Four Victor 1 11
Juliette India 1 14
Juliette Slant 2 14
Juliette Uniform 1 15
Juliette Three 1 7
Juliette mine 1 11
Kilo Zero 2 2

Kilo Hundred 1 14
Negative Affirmative 5 9, 14, 15
Negative Affirmative 2 6, 13

November Attention 1 3
November Echo 1 8
November Enter 1 2

November Hotel 1 9
November Kilo 1 3
November Lima 1 9
November Uniform 6 10, 15
November Victor 2 11, 14
November X-ray 5 10, 11, 14
One Wine 1 6
One Hundred 1 14
Papa Bravo 1 2
Papa Oscar 1 14
Papa X-ray 2 11, 15
Seven Attention 2 9
Seven Kilo 3 12
Seven Lime 3 13
Seven November 1 13
Seven Uniform 7 12, 11
Seven X-ray 2 10
Seven Three 1 14
Seven Hundred 1 7
Tango Echo 2 14, 15
Tango Kilo 1 9
Tango X-ray 1 14
Two Delta 1 8
Two Echo 2 12, 3

Two November 1 15

Two Tango 1 3
Two X-ray 1 15

Two Zulu 4 15
Two Zero 1 13
Victor Echo 2 10, 14
Victor Quebec 1 15
Victor Sierra 1 10
Victor Uniform 3 10
Victor X-ray 1 10
Victor Six 1 10
Victor liner 1 3

Affirmative Negative 6 11, 12, 13, 15
Zero Sierra 4 9, 6, 13
Zero Victor 1 8



COMPUTER VOICE.

The system communicated with the user through stored human speech. The users found
the voice to be friendly, polite, and assuring. It should be remembered that
recognition failure can cause the user to become frustrated and to lose confidence
in the system. If the voice used by the system can reduce frustration, then it
seems advisable to provide user-friendly dialogue.

COMPARISON OF OLD AND NEW REFERENCE PATTERNS.

The old data base consisted of 500 voices saying the digits, the words "yes" and
"no," and 300 voices saying the other words. No attempt was made to build the
capability to handle variations in pronunciation due to speaker dialects into the
recognition algorithm. On the other hand, the new data base included the broad
range of dialectal variation, as pointed out by the dialect study. Thus, the new
recognition algorithm was constructed from a larger, more universal, and organized
data base. Tables 20 through 23 compare the results of entering a test set of
200 voices as entered against the old and new reference patterns. It is important
to note that this test set of 200 voices was not used in the construction of
reference patterns, and was selected across recorded dialects. Since the test set
included a broad range of American dialectal variation, it was considered to be a
reliable gauge for estimating how well the system might perform on a nationwide
basis. In each confusion matrix, the test set is represented by the vertical
column and the data base by the horizontal. The figures in the matrix represent
the percentage of correct recognitions to one-tenth of one percent; i.e., 926 is
92.6 percent.

Examination of tables 20 through 23, shows the following results:

Old Data Base New Data Base

North, South, East, West, Local 91.28% 97.23%

File, Specialist, Briefing, Amend, Close 92.15% 96.48%

Affirmative, Negative, Yes, No 98.55% 97.94%

Zero through Nine, Yes, No 92.28% 94.032

With the exception of the subset (affirmative, negative, yes, no), the new
reference patterns recorded a notable increase in recognition accuracy over the old
patterns. The use of a linguistically more complete data base in the new system
also promotes the probability that it is better adapted to a wider representation
of the United States population. Upon closer inspection of table 22, we find that
there is a reduction in accuracy of 1.1 percent for the words "yes" and "no" in the
new data base as compared to the old. This indicates a need to reexamine the
reference pattern for these words.
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Nevertheless, it would be reasonable to assume, judging from tables 20 through 23,
that the improvements in accuracy, with the new data base, would raise the
performance of the Mass Weather Dissemination Engineering Model to a level quite
satisfactory for the general pilot population. In this model, only the following
three active vocabularies would be used:

1. "North, South, East, West, and Local" (97.2 percent accurate)

2. "Yes, No, Affirmative, and Negative" (97.9 percent accurate)

3. "File, Briefing, Specialist, Close, and Amend" (96.5 percent accurate)

Tables 24 and 25 show the recognition accuracy of the words in the phonetic
alphabet as they might be used in larger groups. While the overall accuracy
is good, some of the words have relatively high confusion rates, such as "zero"
and "kilo" as shown in table 25. It also appears that "enter" may not be the best
choice for a terminator since it has an appreciable correlation with almost all the
words in table 25 (see last column). Other terminators, such as the word "stop" or
the use of silence might produce better results.

I
I
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TABLE 20. COMPARISON BETWEEN OLD AND NEW REFERENCE PATTERNS
FOR DIRECTION CONTROL WORDS

Old

North South East West Local

North 926 5 22 5 39
South 22 778 79 0 119
East 23 0 960 0 15
West 11 0 23 959 5
Local 29 5 11 0 853

91.28% recognized as correct word.

New

North South East West Local

North 952 5 23 0 17
South 5 970 5 0 17
East 0 8 983 0 8
West 5 0 23 970 0
Local 6 0 6 0 987

97.23% recognized as correct word.
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TABLE 21. COMPARISON BETWEEN OLD AND NEW REFERENCE PATTERNS
(FILE, SPECIALIST, BRIEFING, AMEND, CLOSE)

Old

File Specialist Briefing Amend Close

File 964 17 0 5 11
Specialist 0 947 35 0 17
Briefing 0 11 938 28 22
Amend 0 101 0 790 107
Close 16 5 5 11 961

92.15% recognized as correct word.

New

File Briefing Specialist Close Amend

File 987 6 0 6 0
Briefing 0 940 5 11 41
Specialist 0 6 969 12 12
Close 11 11 0 965 11
Amend 0 12 12 12 962

96.48% recognized as correct word. 4
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TABLE 22. COMPARISON BETWEEN OLD AND NEW REFERENCE PATTERNS
(YES, NO, AFFIRMATIVE, NEGATIVE)

Old

No Yes Affirmative Negative

No 982 0 11 5
Yes 11 988 0 0
Affirmative 0 0 988 11
Negative 0 0 17 982

98.55Z recognized as correct word.

New

Yes No Affirmative Negative

Yes 977 0 5 17
No 0 971 28 0
Affirmative 0 0 981 18
Negative 0 0 12 9C.7

97.94% recognized as correct word.
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TABLE 23. COMPARISON BETWEEN OLD AND NEW REFERENCE PATTERNS
(DIGITS ZERO THROUGH NINE, PLUS YES AND NO)

Old

Zero One Two Three Four Five Six Seven t Nine No Yes

Zero 920 0 11 0 11 0 0 16 0 11 16 11

One 0 955 0 0 5 11 0 0 0 0 0 27
Two 16 0 950 0 5 0 5 16 0 0 5 0
Three 0 0 11 971 5 0 0 0 0 11 0 0
Four 5 22 5 0 954 0 0 0 5 0 0 5
Five 0 29 0 0 11 911 5 23 5 11 0 0
Six 0 0 0 0 0 0 977 0 16 5 0 0
Seven 11 0 16 5 22 5 5 906 11 0 5 11
Eight 0 0 5 11 11 0 93 0 853 5 5 11
Nine 0 17 0 34 0 98 5 17 0 826 0 0
No 22 0 5 5 11 0 0 22 0 1 920 0
Yes 11 0 0 0 5 0 5 23 23 0 11 918

92.28Z recognized as correct word.

New

Zero One Two Three Four Five Six Seven Eight Nine No Yes

Zero 971 0 5 0 11 £ 0 0 0 0 5 5
One 0 956 0 0 10 10 0 0 10 0 0 10
Two 16 0 960 0 0 0 5 5 0 3 5 0
Three 0 0 0 954 0 5 16 0 5 16 0 0
Four 0 0 0 11 971 0 5 5 5 0 0 0 v

Five 0 11 0 0 0 890 5 17 0 75 0 0
Six 0 0 0 0 5 5 927 27 22 11 0 0
Seven 10 0 5 0 10 3 32 906 0 10 0 16
Eight 0 0 5 17 11 0 28 0 920 11 0 5
Nine 0 0 0 5 0 46 0 5 0 942 0 0
No 5 0 0 0 5 0 0 22 0 3 960 0
Yes 17 5 11 0 5 0 17 11 5 0 0 926

94.031 recognized as correct word. A
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TABLKE 24. CN1USIOI MATRIX OR POXTIC A

Zula Quebec India Char Bravo Tango Juli Unif Romeo Ah ap Wib Delta Nik

Zula 936 0 12 0 0 4 0 4 0 0 0 0 0 4 0

Quebec 0 872 3 0 0 7 19 0 0 0 0 31 0 27 3

Indi* 16 8 904 0 0 0 12 8 0 0 0 0 0 4 0

Charlie 0 0 0 964 3 0 0 3 7 0 0 0 0 0 7

Bravo 0 0 0 0 936 0 3 0 3 0 19 0 0 0 0

Tango 0 0. 7 0 3 848 0 7 0 0 0 3 0 7 0

Juliet 16 20 44 0 0 4 886 4 0 0 0 4 0 0 0

Uniform 4 8 20 0 0 12 4 913 0 0 0 0 0 0 4

Romeo 0 4 4 0 0 4 0 0 906 0 0 16 0 4 0

Alpha 0 0 0 0 3 7 0 3 0 844 38 0 15 3 0

Papa 0 0 3 3 11 3 0 7 0 11 906 0 0 11 0

Whiskey 0 12 0 0 0 4 4 4 0 0 0 946 0 8 0

Delta 3 0 3 0 0 0 3 7 0 3 0 0 890 7 0

Xray 0 0 8 0 0 4 0 8 0 0 4 a 4 931 0

Mike 0 0 0 3 0 0 0 0 0 0 0 15 0 3 940

November 20 4 12 0 0 4 12 4 4 0 0 0 0 4 4

Victor 8 0 12 0 0 4 0 28 4 0 0 24 0 16 0

Foxtrot. 0 0 0 3 0 0 0 3 0 0 3 0 0 7 0

Yankee 4 0 16 0 8 12 8 4 4 0 0 8 0 0 0

Echo 7 0 3 0 0 50 0 19 0 3 3 0 0 7 0

Golf 3 7 0 0 0 3 0 0 0 0 3 0 0 0 0

Kilo 12 4 16 0 8 24 0 0 4 0 0 0 4 4 0

Hotel 4 8 0 4 0 8 0 8 4 0 0 0 0 16 0

Sierra 0 0 16 0 0 8 0 4 0 0 0 0 0 0 0

Oscar 0 0 0 0 0 0 0 0 0 0 4 4 0 a 0

Lime 4 0 4 0 0 12 4 37 16 0 4 20 0 4 12

90.102 recognised as correct word.
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WUIOT N TIX FOR PO TIC ALPEA AT

Ui a Mike Novo Vict Voxt Yank Echo Golf Kilo Hotel Sier Oscar Li-a

0 0 0 4 0 0 a 0 0 0 0 16 0 0 0 12

0 31 0 27 3 0 11 0 0 0 15 0 0 0 0 3

a 0 0 4 0 4 4 0 4 0 0 4 0 29 0 0

0 0 0 0 7 0 0 0 3 0 3 3 0 0 0 0

19 0 0 0 0 3 3 0 3 0 0 15 0 0 3 3

0 3 0 7 0 0 7 0 11 87 0 7 3 0 0 0

0 4 0 0 0 0 0 0 0 4 0 8 0 8 0 0

0 0 0 0 4 0 4 4 0 0 0 16 0 4 4 0

0 16 0 4 0 4 0 4 8 0 8 8 12 0 4 12

38 0 13 3 0 0 3 11 0 19 15 11 7 0 7 3

906 0 0 11 0 0 3 15 0 0 0 3 0 0 15 0

0 9" 0 6 0 0 0 4 4 0 0 0 0 0 0 12

0 0 890 7 0 0 0 0 0 15 3 35 15 7 0 0

4 a 4 931 0 0 20 8 0 4 0 0 0 0 0 0

0 is 0 3 940 0 0 11 0 0 0 0 0 0 15 7

0 0 0 4 4 852 44 4 8 8 0 4 4 0 0 8

0 24 0 16 0 12 853 0 4 0 0 16 4 0 0 12

3 0 0 7 0 0 0 960 0 0 0 0 0 3 0 15

0 6 0 0 0 0 16 0 909 4 0 0 0 0 0 4

3 0 0 7 0 0 0 0 0 882 0 15 3 0 0 0

3 0 0 0 0 0 7 7 0 0 948 11 0 0 0 3

0 0 4 4 0 0 0 0 0 0 8 .879 8 8 0 0

0 0 0 16 0 4 0 0 0 28 8 60 829 4 12 0

0 0 0 0 0 4 0 0 0 0 0 21 4 932 0 8

4 4 0 a 0 4 0 32 4 0 4 0 0 0 926 12

4 20 .0 4 12 4 0 16 4 0 0 12 0 20 0 820
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TABLE 25. CONFUSION MATRIX FOR THE PHONETIC ALPHA T PLIJ

Zero One T., Three Pour Five six seven Eigbht Nine Zula Quebec India Char Bravo Tango Juli Uit Romo Alpha F!M

Zero 774 0 5 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0

One 0 923 0 0 10 5 0 0 5 0 0 5 0 0 0 0 0 16 0 0 0

TWo 0 0 893 0 0 0 0 5 0 0 27 0 0 0 0 5 0 0 0 0 0

Three 0 0 0 898 0 0 5 0 5 16 0 5 0 0 0 0 0 0 0 0 0

Pour 0 0 0 5 948 0 S 5 0 0 0 0 0 0 0 5 0 11 0 5 0

Five 0 5 0 0 0 509 5 11 0 57 0 0 0 11 0 0 0 0 0 0 17

Six 0 0 0 0 0 0 $49 22 16 5 0 16 0 5 0 0 0 0 0 0 0

Seven 5 0 0 0 5 5 21 890 0 0 0 5 0 0 0 5 5 0 0 0 5

Bight 0 0 5 11 11 0 17 5 81 5 0 0 22 0 0 0 5 11 5 0 0

vine 0 0 0 5 0 34 0 5 0 849 5 0 0 0 5 0 0 0 5 0 0

Zulu 6 0 43 0 6 0 0 6 12 0 826 6 12 0 0 12 0 12 6 0 0

quebec 0 0 0 0 5 0 56 5 0 5 5 846 0 0 0 5 It 5 0 0 0

India 5 0 11 0 17 0 0 5 5 0 5 5 776 0 0 5 41 41 0 0 0

Charlie 0 0 0 0 0 5 0 5 0 0 0 0 0 938 0 0 0 0 5 0 0

Bravo 0 0 0 5 0 5 0 0 0 0 0 0 0 0 949 0 0 0 0 a 5

Tango 0 0 11 0 5 0 11 0 0 5 0 0 11 0 0 816 0 0 0 0 0

Juliet 0 0 5 0 0 0 0 0 0 5 17 5 57 5 0 0 85 11 0 0 0

U ni forn 11 0 0 0 22 0 0 0 0 0 5 0 17 0 0 0 0 902 0 0 0

Ino 0 0 0 0 0 0 0 0 0 5 5 0 0 0 0 0 11 0 942 0 0

Alpha 0 0 0 0 5 0 0 0 0 0 0 0 0 0 16 0 0 11 5 887 22

Papa 0 0 0 0 5 17 5 0 0 11 5 0 0 0 17 0 0 5 0 23 877

Whiskey 0 11 0 0 0 5 0 0 0 0 0 11 0 0 0 11 0 16 0 0 0

Delta 11 0 0 0 5 0 0 11 0 0 0 5 0 0 0 0 0 5 0 11 0

Xray 0 0 0 17 0 0 11 17 0 11 0 0 0 17 0 0 0 0 0 0 0

Mike 0 17 0 5 0 28 5 0 0 34 0 0 0 0 0 0 0 0 0 0 0

Noveuber 0 0 0 0 5 0 9 5 0 5 0 0 5 0 0 5 0 11 5 0 5

Victor 0 0 0 5 0 0 85 0 11 0 0 it 5 0 0 I1 0 0 0 0 0

Foxtrot 0 5 0 0 11 17 0 0 0 0 0 0 0 0 0 0 0 0 0 5 5

Yankee 0 0 0 0 0 0 29 23 5 It 5 0 11 0 0 5 0 0 0 0 0

Echo 5 0 0 0 0 0 0 5 0 0 3 0 0 0 0 25 0 5 0 5 0

Golf 0 0 0 0 0 0 11 11 0 0 0 0 0 0 17 0 0 5 0 0 5

Kilo 70 0 17 0 5 0 0 0 0 0 0 0 5 0 11 29 5 11 0 0 0

Note] 18 0 0 6 0 0 0 6 0 0 0 0 0 0 0 is 0 0 12 0 0

Sierra 1 0 0 0 0 0 0 6 0 0 0 0 0 0 0 6 12 0 0 0 0

Oecar 0 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23

tied 5 0 0 5 5 0 0 0 5 5 5 0 0 0 0 0 0 29 11 0 0

Enter 0 0 0 0 0 0 0 i1 0 5 0 11 I1 0 0 17 0 It 0 0 0

87.452 recognied as correct word

/2 i



-NONSTIC ALPHAJET PLUS THE DIGITS AND ENTER

I Unit I-o Alpha " this i Delta Iray Mike 1 .0 ViCt Fot Yank Eclo Golf Kilo Hotel Sier Oscar Li-a enter

o 0 0 0 0 5 0 0 0 0 0 U 28 0 124 29 45 0 16 10

16 0 0 0 0 0 0 10 0 0 u 5 0 0 1 4 0 2 20 9

0 0 0 0 0 0 5 0 0 22 0 0 27 0 20 3 0 2 2 9

0 0 0 0 39 0 0 16 0 5 0 5 0 0 4 2 0 2 15 6

II 0 5 0 0 5 0 0 0 0 5 0 0 3 6 7 0 4 7 12

0 0 0 17 0 0 0 34 0 5 17 0 0 15 3 3 0 3^ 12 10

0 0 0 0 22 0 16 0 0 22 0 0 0 0 3 9 0 4 31 15

0 0 0 5 0 0 16 0 5 10 0 0 0 0 9 9 1 9 21 22

11 5 0 0 17 0 0 0 0 17 0 22 0 1 2 3 0 4 14 11

0 5 0 0 0 0 0 40 S 0 0 5 0 2 10 2 0 7 25 i

12 6 0 0 0 0 6 0 0 18 0 12 6 1 32 9 0 4 16 32

5 0 0 0 17 0 5 0 5 0 0 5 0 9 4 10 0 6 18 15

41 0 0 0 0 0 29 0 5 0 0 0 0 0 17 18 7 2 23 53

0 5 0 0 0 0 5 5 0 5 0 0 0 5 26 8 0 4 5 13

0 0 0 $ 0 0 0 0 0 0 0 5 0 5 23 2 0 7 16 4

0 0 0 0 0 0 0 0 0 0 0 11 100 0 36 13 1 2 4 j9

11 0 0 0 0 0 5 0 0 0 0 0 0 0 5 8 0 0 2 19

902 0 0 0 5 0 0 0 5 5 0 0 5 0 21 13 2 0 6 17

0 942 0 0 0 0 0 0 0 0 5 0 0 0 5 17 0 3 19 2

11 5 887 22 0 11 5 0 0 0 5 0 11 7 35 12 0 6 7 6

5 0 23 677 0 0 5 0 0 0 0 0 0 2 12 2 0 19 11 3

16 0 0 0 937 0 5 5 5 5 0 11 0 0 0 4 0 1 12 7

0 5 0 11 0 0 921 0 0 0 5 5 0 0 3 18 7 2 0 4 10

0 0 0 0 0 0 897 0 0 11 5 11 0 2 10 7 0 6 20 28

1 0 0 0 0 11 0 0 891 0 0 0 0 0 0 0 0 0 5 7 0

*o 11 5 0 5 0 0 5 0 867 11 0 5 5 0 39 30 0 1 38 72

,0 0 0 0 0 11 0 11 0 5 765 5 0 22 0 7 7 12 4 15 50

0 0 0 5 5 0 0 5 5 0 0 923 0 0 3 0 7 0 16 19 6

0 0 0 0 0 5 0 11 0 0 5 5 852 5 0 17 19 0 2 18 15

0 5 0 5 0 0 0 5 0 0 5 0 0 909 0 26 12 1 0 3 11

0 5 0 0 5 0 0 0 0 0 0 5 0 0 870 64 29 0 16 17 11

ii 0 0 0 0 0 0 0 0 0 0 0 11 1 790 16 32 0 14 12

0 0 12 0 0 6 0 0 0 0 6 6 0 6 2 47 879 3 2 14 I8

12 0 0 0 0 0 6 0 0 0 6 0 0 0 I 25 20 919 0 9 9

0 0 0 0 23 5 0 11 5 0 0 17 0 0 4 1 2 0 923 17 9

0 29 il 0 0 0 0 0 0 0 5 17 5 0 0 16 18 36 5 867 9

0 II 0 0 0 0 0 17 0 17 46 5 0 5 0 4 5 2 2 7 858

,39
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CONCLUSIONS

1. The prototype system, as demonstrated using the adaptation strategy for flight
plan filing, has definite potential for application to the enhanced Model 2 of the
Flight Service Automation Program. 1

2. The requirement to spell out every flight plan entry character by character
would try the patience of the users. Even at 100 percent accuracy, the protracted
length of the transaction diminishes the attractiveness of filing in this manner.

3. The improvement in recognition accuracy with the new data base would raise the
performance of the Mass Weather Dissemination Program to a level quite satisfactory
for the general pilot population.

4. The dialect study and voice collection effort led to an outstanding improvement
in recognition accuracy.

RECOMMENDATIONS

1. Simplify the procedure for filing a flight plan by voice recognition. Make it
unnecessary for the pilot to spell out every flight plan entry character by
character.

2. Develop additional software to allow for further correction and edit
capability.

3. Develop written instructions for training general aviation pilots on how to use
the system effectively.

4. Install a telephone line in the Millville, New Jersey, Flight Service Station
to allow volunteer general aviation pilots to access the system at the Technical
Center and file simulated flight plans by machine recognition. Project personnel
should collect objective and questionnaire data on system performance. Note:
Approval from OMB should be obtained prior to testing.

5. Encourage user growth by permitting the system to become progressively more
flexible with greater efficiency of input as the user's skill and confidence
increase.
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APPENDIX A

EXPERIMENTAL FLIGHT PLAN TRANSACTIONS

In lieu of pr-senting a transcript of all of the recorded briefings, we have
selected six experimental flight plan transactions that represent various levels of
recognition accuracy. Of the six selected, tb-ee are VFR and three are IFR.
Figures A-1 through A-3 show three VFR transactions that reflect good, fair, and
poor recognition accuracy, respectively. Similarly, figures A-4 through A-6 show
three IFR transactions that likewise reflect good, fair, and poor recognition. We
have defined "good," "fair," and "poor," as follows:

Good - greater than 95 percent

Fair - between 90 percent and 95 percent

Poor - less than 90 percent

A-i



Computer: nll- this in topilo' aenet briefing systen. Detailed oprating Computer: lorry, try again.
instructions are availabl far the new or occasional user. Do you wish
detailed opeatinog instructions? Please nay yea or no immdiately after Usr: Ue Three Throe rie satar.
the toe-tone

User: Negaive.Computer: One Three Three rie latert

Useor: Tan.
Computer: Say briefing, file. sod. specialist, or clos.

User: File.Compuer: toter estimated time go routs.

User: Zarn Two Four Fie Ittr.
Computer: Standby to @peak younr flight plan inmdistely after the to-tone.

Do you wieh to file a Vfl flight plan? Say affirmation or engative. Computer: Zero fo foor five Istar?

Uleer. Affinmtive. Us"e: Fee.

Computer: Did You nay affirative? Computer: The following information is recorded sn media ta.. plenums mne natural
epoe ehe* yen anser the quetioe. A aileece of two seced& after

Useer; Tnn, =en response will amuns ed m ete the eat quesion. Inter deserterse
ideftifita.

Computer. Per the fellovieg eatrias was the phonetic alphabet, 8-60er. Wed the
words paint,* sleet * humdirwie themsad, ee eanter. All "atries ma useers between Atrpaeh.
temwisated With the nsed eater. After the lest Stat of the Woan or
flight be. been entered. say the eord eater by itself to proceed with Cmpaes. Rotor trns eleepeed.
year flight plen. Ia. met conf irm all entries by espies affirmative or,
negaive. There will be ns ouree tone whea the girl MGMe e qestion. finer: 120.
Roter aircraft cell elga.

Compesers later elttlkedn
Ueer: November levee, Three leoee tilo.

Deer: y thousand 5 hendeed.
Comptori Rmoee levee Three Sees Kilo?

Cmaterz Rotr special eqeipne cede.
User: ?as.

leer: T~s.
Cmpter: Contine.

Comer: lator te ef flight.
goeer- Alph" later.

Com~c. ki" Atenionleer: Wiret Certs direet Presidens.

compter. laer alternate atePeon

fleer: bes.e

cmuer: Sorry, tip "sift.
compater: satoel. an baed.

leer: Alpha later.
leer: A hwo ad 20 emates.

Computer: Alpha later?
Cmnter: laer numer en heard.

leer: Ims

Compter: later ailreft type.

Does Paa AphaTom igh Baor.Coaputer: "ar color ofat arrft.

leper: Pope Alphas Toe light later. sr rn n od

Comptert Bator goebess.
Doer: Tea.

Computer; Betor dent leetlen identifier. Ue: wmdt

Deer: Alpha Charlie tilo lter.Cmue:Bao io' N. drs.edteehn ebr

Ueer: Bburts aw. address and tolophew emer.
Canp:ofr Alpha Charlie tilo Water?

Cenputer- Roter remarks.
fleer: Tan.

Usner: E5? D.AL
Computer: Iater proposed departure tie.

ten: De TreeThee iveIntr.Computer: Your flight plan bee been anceptod and filed. Do yen require ediditismal
User Da Thee hreefiv gae.Asssoltance?

coeputer: one Three Three line toter? Useer: Yee.

fleer: N. computer: lay briefing, file, sound, secialist, or clase.

FIGURE A-1. VFR TRANSACTION - GOOD
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Computer: Hello, this is the pilot's automated briefing system. Detailed operatgin User: No.
instructions are available for the new or occasional user. Do you Wish
detailed operating instructions? Please nay yes or no immediately after Computer: Sorry, try again.
the cue-t one.

User: Papa Alpha Te Eight Enter.
User: No.

Compoter: Papa Alpha Two light Inter?
Computer: Say briefing, file, amend, specialist, or close.

User: Yes.
Uae: Pile.

Computer: toter Destination Identifier.
Computer: Standby to speak your flight plan immediately after the cue-toe. Do you

wish to file a PFR flight pla? Say affirm tive or negative. User: Alpha Charlie Kilo Enter.

User: Affirmative. Computer: Alpha Charlie tilo Enter?

Computer: Did you say affirmtive! User: Yen.

User: Yes. Computer: Enter Departure time.

Computer: For the following entries, use the phonetic alphabet, numbers, and User: Oe Three Three Pive Enter.
the words point, slant, hundreds, thousands, and enter. All entries
are teminated with the word enter. After the last eleent of the route Computer: One Three Three Five Enter?
of flight has been entered, say the word enter by itself to proceed with
your flight plan. You must confirm all entries by saying affimative or User: yea.
negative. There wilt be no beep-tone when the girl asks a question.
Inter aircraft celI sign. Computer: Enter Time In Mute.

User: November. User: Zero To Four five Enter.

Computer: Attention? Computer: Zero Two Pour Pive Enter?

User: No. User: Yes.

Computer: Sorry, try gain. Computer: The followlng information is recorder on audio toFe. Please use natural

speech when you anewr the question. A silsce of 2 secands after
User: November Seven Three Seven Kilo. your response, will advance you to the next questioi . Enter departure

idetifier.
Computer: Kilo Seen Three Seven tilo.

User: Delaware Airpark.
User: No.

Computer: Inter true airspeed.
Computer: I's sorry. Was your first word Kilo?

User: 120.
User: No.

Computer: Inter altitude.
Computer: Whast was it?

User: 7 thousand, 5 hundred.
User: November.

Cemputer: Enter special equipment cede.
Computer: Did you say November?

User: Tns..
User: Yes.

Computer: Inter route of flight.
Computer: Was the next seven?

User: Direct Coyle direct Providenee.
User: Yen.

Computer: Enter alternate airport.

Computer: As was the next three?
User: Boston.

User: Yen.
Computer: later fuel en board.

Computer: Was the next seven?
User: A hours &ad 20 minutes,

User: Yen.
Computer: Inter number an board.

Computer: gas the next Kilo?
User: 2.

User: Yns.
Computer: Enter color of aircraft.

Computer: Continue.
User: grown and gold.

User: Alpha Inter.
Computer: Ester home base.

Computer: Pla.e repeat.
User: astucket.

User: Enter.
Computer: Enter pilot's same, address, and telephone somber.

Computer: Alpha ater?

User: Subject's name, address, and telephone number.
Uer: Yea.

Computer: Enter remarks.
Computer: Inter aircraft type.

User: ILT O.R.
User: Papa Alpha Two light Enter.

Computer: Your flight plan has been excepted and filed. Do you require additional
Computer: Papa Alpha TandE light Inter? asaistasce?

User: No.

Computer: mTan* you. Have a good dsy.

FIGURE A-2. Vfl TROASACTIOR - FAIR
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Computer: Rallo. 'his is the pilot's automated briefing system. Detailed operating User: Eight.
istrusctions are available for the new or occasional user. Do yes wish
detailed operating isetrssctions? Please say yes or no immediately after Computer: Did you say eight?
the cue-tose.

User: Affirmatie.
Use-: NO.

Compu~ter; Say brief ing, file, sod. specialist, or close. Computer; Was the next Enter?

User: Affirmative.
p. User: File.

Computer: Standby to speak your flight plan immediately after the cu-oe Computer: Ester destination identifier.

Do ye.. wish to file a 'ItS flight plant Day affirmative or negative. User: Alpha Charlie Kilo tote.

Uoor: Affirmative. Computer: Six Charlie Kilo Eoter?

Computer: Did yes say affi motive? Veer: Negative.

User: Affirmative? Computer: Sorry, try &gaio.

Computer: for the followiog sotries use the phonetic aiphahet, numbers, and User: Alpha Charlie Kito tnter.
the words point, slant. hundreds, thousands, aod enter . All entries
are terminated wtith the word enter. After the laat eleent of the Computer: Alpha Charlie Kilso Enter?
rote of flight has heen entered, say the cord ester by itself to
proceed with your flight plan. Ye, most cosf is. all entries hy saying User: Affirmative.

affirmastive or oSe" ir. There sill he no heep tone when the girl asks a
question. ttr aircraft tal sign. Computer: Inter departure ties

User. fleveoer Seven User: On. Three Three tire toter.

Computer: Please repeat. Computer: Ilcodred Three Three tine toter?

User: Three tenen tile Alpha toter? User: Negative.

Computer: Pive Three Hundred Alpha? Computer: terry, try again.

User: Negatine. User: One Throe Three tie toter.

Computer: terry, try again: Computer: One Three Three tine Eoter?

User: November tenen Three Seven tile. User: Affirmative .

Computer: Noember Seven Three teeno tile? Computer: toter estimated ties en rest.

User: Alpha. Usner: Zero Two Pest Five toter

Computer: Please repeat. Computer: Zero Tee Pus Fine enter?

User: Affirmative. User: Affirmative.

computer: Continue. Computer: The follocieg intermation is recorded on audio, tape. Please ue natural

User Alha nte Ener.speech when yes. answer the question. A silence of 2 seconds after
Deer Alpa toer tter.your respone will advance you to the mast question. tnter departure

ident ifier.
Computser: Alphae Tango tator?

Seer. Uc.au-r Airpark.
User. iNgatie.

compete,: Roter true airspeed.
Computer: Heary try again.

Deer: 120.
User: Alphe Eater.

Computer: Rater altitudle.

comutr: lp IsaDeUer: 7 theuseamd. 9 huedred.
weer: Affirmative.

omuters Safer spetial equle cede.
computer: Sager Aircraft T pe

Deer: lags.
Seer: Poe, Alpha T"a Eigt later.

Camptori Sugar roote at 41igh.
Cemputer: Oscar Mendred Twe Lim lHater? s., DrcColdietFem on

go": Sweties.Computer: Enter altafseeta alrpsert.
compter: Harry. tey agis.

Seers Beat*&.
Saew- Pap Alpha 1am eight eaer.

comters Safer feel om heard.
Computer: Pae Alpha Tam Lm start

Ueer: 4 hears amd SO minutes.
yuen: noel"~.

comatr: motr sabo a omhard.
ema n: I's soe w as famw first uerd fep"?

Same: AffiIisee.

eumpuert a do a atm? umpatar: later coter of airecrt.

4Suer: gros amd geld.
fumr: Affiseaife.

compters eter ba ha..
enaitr: me 06 am?%o

eert: Seetethet.
tear: 3fiefle

add"$ & ad te.1 e ~ ar.



User: A ffirit ise.

User: No.

Ceepote: Say briefs.6 , file. iid specialist, .r o Computer: Va the nest Eater?

User: ilA.

Computer: Standby to speak your flight plan Imdiately after the cue-t. 
Cmputer ter destinatio identifier.

Do you wish to file a VMl flight plan? Say affirmative or negative. User: Alpha Charlie Kilo Rotor.

User: Affirmtive. Computer: Six Carlie Kilo Enter?

Computer: Did you say affirmative? User: Negative.

User: Affirmative? Computer: Sorry, cry again.

Computer: For the following entries use the phonetic alphabet, numbers. and User: Alpha Charlie Kilo Enter.
the wtrds point, slant. hundrodo, thou.aonds, and eter. All entries
are termoatod with the word enter. After the lost element of the Computer: Alpha Charlie Kilo Enter?
route of flight hae been eatered, say the word eter by itself to
proceed ith your flight plan. You must confir all entries by saying User: Affirmative.
aftirmative or negative. There will he no beep tone when the girl asa

question. enter aircraft call sign. Computer: Enter departure tim.

User: M.oveeber Seven User: One Three Three Five Enter.

Computer: PLease repeat. Computer: Hundred Three Thre Five Enter?

User: Three Seve. Kilo Alpha toter? User: Negative.

Computer: Five Three Hundred Alpha? Computer' Sorry, try again.

User: Negative. User: O.e Three Three Five Enter.

Computer: Sorry, try again: Computer: One Three Three Five Enter?

User: November Seven Three Seven Kilo. User: Affirmative.

Computer: November Seven Three Seven Kilo? Computer: Enter estimated time en route.

User: Alpha. User: Zero Two Pour Pite Enter

Computer: Please repeat. Computer: Zero Two Pour Five Enter?

User: Affirmtive. User: Affirmtive.

computer: Cootinue. Computer: The following information is recorded so audio tope. Please u-e natural
speech when you asawer the question. A silese of 2 seconds after

User: Alpha Ester Ester. your rspae will advnce you to the sat quostio-. toter dep.sture
ideou tifer.

Computer: Alpha Tango enter?
User: Dulware Airpark.

User: eastie.
Computer: Roter true airped.

Cmputer: Sorry, try again.
User: 120.

User: Alpha Rotor.

Coputer: Enter altitude.
Cemputer: Alpha toter?

User: 7 thousad. 5 hundred.
User: Affirmetite.

Computer: later special equipment code.
Computer: Iscer Aircraft Type.

User: Tango.
User: Papa Alpha Two liht geter.

C~pter: guate tase of ffsghtl.
Ceapter: Oocar Lundred T"o Lima Ester?

User: Direct Coyle direct ProvLdeese.
User: Nelte.

C emptr: laer alterate airport.

Cmpuer: lorry. try again.
User: bas.

User: Pep. Alpha Ihe tight gter.
Computer: Rter fuel en beard.

Cpoter: Papa Alpha Tow Li ate
er: A beeors aedII O Iintee.

Uer: Negative.
C~mpte.: ler mmlet me beardl.

Casputer: Iee orrp - Was yew first ed Papa?

User: Affitutiva.

"opter: Rater color of eLecraft.Cmptar: Um te es- Alph

Dser: bre" and goid.
Neer: hffismtiwe.

Computer: tater bom be".
cmuer: Mse %be oat hml

User: Usslokebt.
User: Affisustiwe.

Ceupster: toter pilot's e, eddross. and telepboe number.
C&Wear: Wee te mte Limel

ear: bedoet's an. address, a"d tolepome ner.
Ueer: bat lve.

Compuer: eater remrks.
empveor get W" Let

Usr: .1T O.C.
Deer: light.

COiP4Oe: Yeer fligbt plan tis be filed. Do ye. requlre additioal assistance?
cneter. lid yew sny ietr?

vser: Negative. Nsgetive.
UNe: Usgtive.
Compuer: l did pow gay, Coiuter: Tbadt Van. lat a nice day.

lOMt A-3. mr TIUAU&ClOU- POOR
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Coputer: Say briefig
, 

ilet. -4. specislist, or clots.. Computer: Thar. Is so preferred route for Four entry. toter first route element.

Usor: Fit.. User: Tana .eo Noembr Two Ester.

Computer: Stedby to speak your Eliht plea mmdiately after the rue-twan. Computer: Tango Tans November Toe Enter?
Do you wish to fiL@ a V.t flight plat? Say affirmative or negative.

User: Ya..
User: Uegatisye.

Cospur: Eter ons roealeuest.
CsFluter: P b the followieg entries, use the phonetic slphiahet. numbers, mtd the

erd. point, slant, hundred. thousands. Aod statr. All entries are User: Uooso Indio Charlie ftetr.
te1ijutd with the word enter. After the last eleament of tiht routs of
flight has heen entered may the word ester by itself to proceed with your Computer: Reo India Charlie toter?
fliht plas. You must confirs all astrie. by saying affirestive or
e-twos. Ther, will he no htep-ton when the girl sask a question. User: Yes.
.nt.r ireraft call sig .

Computer: Entur "at route element.
User: Eore.hor Pour On. Zero Ilkisksy.
Cp...t Noeber Por Oe Zero Whisiey. User: Juliette Five Two Enter.
Ctmputer: ov erJliette 

i Two tutor?

User: 
Yes.

Computer: Sorry, try aSgSin.
computer: toter nexat route *lss.ot.

User: November four One Zero Whiskey.
User: Chrle Alpha Echo gter.

Computer: November Pour One Zero Whiskey?

Computer: Charlie Alpha gobs (uter?
U..: Yes.

copoter: Can itsu.
Computer: tater next route element.

U.s? Sraro Rtor.
User: Juliette S n fPve Eatuor.

Computer: rteo nter?

Computer: Juliette Sen Five tnter?
User: Ye.

User: Yes.
Coputer: Rotor aircraft type aed special equipment code.

Computer: Enter met route elemnt.

User: Tango AIpha Tooee Eter.
Computer: Golf Too giant Poxtrot Entr?

Computer. Tongo Alpha Taske. tter?
Us.r: Tat.

User.: YTs.
Computer: Enter destination identifier.

Coeputer: tnter eat rost* element.
User: Tango Pops Alpha Enter.

User: Juliette One One aner tEter.
C~.ster: Tenge Popa A~pho tnter?

Computer: Juliette One One Niter tuter?
User: Yes.

User: Yen.
Cesputer: tinter Inpotrtot. tin.

Computer: later next routs element.
User: Zero tight tie. Zero later.

User: Enter.
cmputer: Titter Eight Five Zero tnter?

Cooputer: toter?
Us.r: Us.

User: Yes.
Conputtr. Sorry, try staie.

Coputer: Inter remarks.
User: Zero tight Pit, leo toter. Coa:tttt.ts

User: Alpha Dete Charlie Uniform tnter.
Computer: Zero tight Pive Zero Enter?

Computer: Alpha Delta Charlie Uniform Ester?
User: Tes.

User: Yee.Coe~ptar: toter ousetotd tie so route.
Coputer: The tollowing infremtion is recorded ea audio tape. Plaese use natural

User: Zero Two To Zero toter. speech whes you tneae the question. A silence of 2 fetsds after your
repposse will advance you to the snat question. Enter alternete airport,

COpotor: letsroe Toe Zero enter?

User: tt. Petershsrg.
User: Yes.

computer: nter tet on board.
copter: Enter aircraft's true airspeed.

User: 4 hours.
User: Poor For Ern Enter.

Coapster: Eter number an botrd.
Compuero: Pear Feor Zero Inter?

Soor : Us.
Seat Ceper: lter color of aircraft.

Csqstot tlter daopetere ideatifier.
Set Cruapo md Eross.

Unser, Tang Trames S~eat toter.
ompter: gater haho be.

Comopotr: Tango Teo Soewhat Enter?
User: Philadelphia.

gear: 'to. Computer: pilot's ions. address. and telephone number.
Cmotr: tote1 Pt~roei Aititede.

aa Uer: bjett's om, address. and telephone uthr.
j User: Ithft itir tt 1.10,.

110 Use: Three Ulmr zero &sit~r? Compter: Tet Efligot plan has heen excepted and filed. Do you require adlitin et
Composer: Three Sistt tos tot? assistat.?

Sst: Too. User: so.

Computer: Thank you. Sae a od day.

lrOUI A-s. ZFIn TUtSACIE rON GOOD



Couputor: lay briefing. file, masd. specialist, or ctee. User: I..

55cr it.. Comut ar: Enter proposed deportore ties .

Coupter itedhyto pcahk your flightaplaimdsist ely after the c-taoe. Do you ser: Tw oe hre2rEt.
wis to fLe n fI fitght pI . ay affirative or negative.

Coputer: Tao Zlro Three Zero Enter?
User: aat ie.

User: ces.
Computer: Did you say egti.c?

Computer: Enter eat jested teie en roots.

Ueer: Zer- Zero Four Fi-e Ecter.
S Computer: r the foilemics entries. usa the phooctic alphabet, number., ad the

- .pons*lsumd .. thousand., and sar. All eatries are Computer: Zero Zero Four Fire gtte?

teeieat4dwith the word ester. after the tast eleent of the rote of
fligh be aesetred, cay the word ester by itself to preoed with User: Yea.
your flight Pln asu ost tnf ire all entries by sayin affireative or
sgatine. ?here wilh -s ep-loees when lhs girl sabe a question. Computer Csotar Creairspeed.
get.. anr.ereft call s1n

Da-r Samso Alpha Noember Two games.U.: 
ToZr .

C-Wutr Two Earn Zear. i:r?
Coeputer. So Alpha November Tee Attestien?

User: Ya.
User: 55

Computer: Eater departure idealtifier.

comute; Srry tr agin.User: Alpha Charlie Yank*. Eter.
leer: Sae. Alpha Mseceher Tee levee.

Computer: Alpha Charlie Yankee lster?

Ceepoteor: Roms Alpha November Tom Atestio%? Ue: To

Computer: Enter proposed alt itude.
Computer: I's serry - Was your first -4r Siem? e: Fv huadEtr

leer: Yo..
comuter: Five Thousand Attention?

Computer: Was the eeet Alpha?
User: Sa..

SUar yes.
Computer: Sorry, try again.

Computer: Was the eset Novemer?
leer: Five Thousand Eter.

Compater: Five Thousand Enter?
Coeputer: What as it?

User: Ye.
lser: Ennee.

Comutelr: There is no preferred route for your entry. Eater first mroue eleent
coputer: lid you, sep novelt

Unert Charlie Yankee Noceehev Enter.
User: 30.

Compteri Charlie Yankee Noember inter?
Computer: What did you cay?

leer: Yea.
User: Pae.er.

oeputer: Enter nelt route element.
Coputer: Did you nay Lies?Usr VitrOeSxRo.

Comnter: 0ict.r One six Enter?
Coputer: later aIrcraft tell ila.. leer: Yes.

leer: lveu Alpha Noveber Tes ienem.coptrtte x ow san.
Cnumer; Se Alpha November TVs X-ray? User: Snter.
Deer: 30. Cmue:Rtr

Compter: Barry. try again. ler. Ye..

leer: Rom. Alpha sNember Yes lanes.mptr ttrromte

Computer: Samoa Alpha Nvemer Tee Swlaneoebr wrVanmrRb Etr

Vessr Too.Comuater: eemher Oscar Me 8" r eho Enter?

Coeputer: Coatise . leer: To..

lear: Pine lnts er " in eEter. COMUoer The following isfOrEsiias I. eeedsd on eudie tape. Plece se eatere

Coaeaer: vive Vitoer Te~ inter? ;oech ahos you aever the, question. A silefe of 2 ammonda after yourraspens* will edneste yow to the ont questlon. Ester alternate airport.
User: No. Ueer: go-:rit.

Coeputer: Barry. try agate. Coeputer: Eater feel n heard.

User: Pine later, leer. 3 hours.

Cmuter: Pipe Roger? Cmpter: Enter ember on heard.

Uer: Ve.. User: IS.

Ceepeter: laser aircraft type sud special eqeipsmet ease. Conpster: lator color of aircraft.

cUer: 3Seri Delta Tee Six sleet.?x, httRdI"
Cam~r: sanmbe Bets To U $lstCMeter later bow hese.

leer: Tea. leer: North Philadelpehia.

Comuter: Goot lme Cmpe: Pilot's se, sddre*e. and telephonember.

Ie: Alpha Bter. Deer: lthjet 'a ems. address, sand telepbes numer.

cowet: Alpha later? Clepeter: Your flight plee hes be"n excepted "e filed. me you reqire eddiies
Vseer: Vea. assfa

Compmet Eater, destiations 1-elfier. Ue; ys

gear. Jlilette Peetrl El a mter. Compter: lay brisfles. file. gmad. spetialist, r viee..

Cmuer: Joliette minced Etla toter?

naGU A-s e KMTU5AM~ON - FAIR
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cmnnpnrt: Sa hrief'n. fle. afil d, tpec.Olint, or clone. Computer: Enter next route element.

I-.: File. Ile: Julio:to Seven Fave enter.

motupter: Standhy to apeok yor [Iliht plan imn.lAatelv after the cu Do-t... o you computer: Slant Seven :cho enter?
tash to iI a fF0 I 1I0, I plo"? ooalfirsarcc .ir vag;ttivc.

U.er: Negative.
User: Segat mve.

Computer: Sorry, try age.i

Computer: Did you son retettr?
User: luliette tenon Vine enter.

User: Atkcm s it inr.

Computer: Juliette Seven five ener?

Computer: For the following entries, use the phonetic alphabet, nmbera. and the

nords point, slant, hundreds, thousand, and ester. All entries are User: Affirestive.
tereii ted with the cork enter. After the kast element of the route of
fliRht has be erent d, ythe nter by ita to proceed with Computer: lm sorry -Was your first word Jatiatte?
yoor flight plan. Son snot conEirl all entries hy saying ftirmsat ive or
negetine. There will be no beep-tone when the irLt seks a question. User: Affirmative.

Enter air.raft call sign.
Competar: Whet was it?

User: November Four One Zero Whiskey.
Veer: Jul iet re.

Computer: November Four One Zero Whiskey?
Computer: Did you say India?

User: Affirmtiv.
User: Segatine.

Contourer: Continue.
Computer: Pieasn repast.

U-cr: gravo Enter.
User: No.

Compouer. Stave Enter?
COmputer: flat did you say?

User: Afflr tne.
User: Julietge.

Computer" Enter aircraft type and special equipment code.
Computer: Did you say Slant?

'nr: Golf Tuo Slant Foxtrat Enter.
User: So.

Conpter: Golf Two Slant Foxtrot Enter?
Computer: Enter sent route element.

User: Affirmative.
User: Juliette Seven Five enter.

Computer: Pleae repeat.
Computer: Juliette Seven Five enter?

User: Affimative.
User: Affirmatine .

Computer: Enter deat ination identafier.
C mputer: Enter met route element.

User: Tango Papa Alpha Enter
User: Tango Alpha Senkee ester.

Computer: Tango Papa Alpha Enter?
Cmputer: please repat.

User: Affirmut ir.
User: Enter.

Computer: Enter departure r 
e E r

Computer: Tango Alpha Yankee Victor enter?
User: Zero fight Fe Zero Entee. Uer: Hgtine.

Computer: Zero Eight Five Zero Enter? Eoepater: Sorry, try saai.

User: Affirmatie.
User: Tango Alpha Yekee enter.

Computer: Enter estimted time en route.
Computer: Tango Alphs Yttee enter?

User Zero lte Teo Zero Enter.
User: Affirmative.

Compter: Zero Tnn Eo Zero Enter? Competer: Im sorry - Was your first word Tae?

usr: Afti rmetie.
User: Ses.

Computer: Enter true airspeed. Compter: Wee the mast Atpha?

Leer: Four four Zero Enter.
User: Yes.

Campvee: eet, Fsr Sere Ete?
Cnmpter: Wee the mast Yankee?

l~eee : Aftfismatie.
User: Yea.

Computer: Enter departure identifi.r. Colmter: Was the sents Enter?

Seer: Tango Tefo November Enter.
user: See.

Co ptater: X-ray Tatno Uovao
r r 

Enter?
Compesa t IRetor met rot slaesn.

Sent: Segtr inn. User eelSmarnt: Juletats See Se 5ik. aster.
+

ComPoer: Esnter propoeed altit D.ude.
Cmpse: Je.letta Use ae tray S-ray?

User" Three ginr Zero Enter.
User: uo.

Computer: Ie Sleer Zero Enter?
Cmpetart sorry, try ogle.

User: Affirmtire.
User: Juletse.

Compat te: There is am preferred rest. or your "stry. Ester flet relm aesftt.
Cmputer: Pleas poest.

Use: tsmn Tasso voleter Tm Eter.
Uter: Jaliete.

Computer: tens tango S eveflor tee Ester?
Camped me: Ser enr reefs sleme.

User: AfflrmeIntis.
User: Juklste ft S ea Salmer nter.

Capter: Enter meet rents elemeo.
Capktr: JekalSe Oe Se SNier aster.

Nooa: O Sdie akln later.
User: tee.

Compter: Uee Indis Chrls Easter?
COaptart lnes Nmet rets s1im4.

se: Af firsasis.

Usoer: Ester.

Compoeor:mpm sntt lapset Im~

Weat: Juliette Irs To Eter.
User: Tes.

aeer: Julietke pine Ten RIr?
Computer: nter remrk .



Efipteor: What Aid yo.. aso?

,met Aft,re~r
User: iite

Fn .. .. c-' "e An Pa,.( do.Coeputee: Did yeasay steel?

leer. Golt Tao Slant Foxt rot Einter.
User: 16o.

Coopuor: Golf Taoo Slant Foktrot Ilt optr Entersa et*oded

l1-r. At(i~,n
liar: Juliella Sevn Fie "tier.

comp, o pl... pe-compter: JalIktte save" fie .star?

User Afftr..-ne-

Coepotar:1 &.ter mos.otnt rest.timeme..

Tangn Popa Alpha rEneer
U ..r: Tang. Alpha yeah.. ..

Conpatec r: Tango Papa Alpha Enter? Cmue ia s.

V- At Iire.,I ice
User: Deter.

Comm~t-Erro d~~r-rtie. Cnfter. Tan~go Alpha Ye..l Su-er eater

l'ner: ZEtight Fine Zero Eter.

Coarp-tr: Zero Eight Fine Zero Enter?
ComputtterSrry. err jg.e.

L.-r AMti-loive.
U'r: Taegr Alpha Yams-.e -.

C-apnttr: Enter ..t mated time onro-t-e.ptr TssA Vs-..

User. Z-r Ten Ten Zero Eter.
U.-er Afftrea

Coepter: Zero Tao Ten Zero Eter? oqa ' .r' e.ru .a , a.

Vasr: Affirmattiv.
U..er: Y..

Comp~t Eterit' 1-pa.Ce-pter- Wan the met Alpha
Ueer: Foar Foar Zero Ene r.

veer: tea..
Zampoter: Poor Four Zero Enter?!optr o tesa eh.

V..e. AMet.e.

Coaptote: Enter departore 'dent ,fi- Pu Wr.h wv

Ile: Tan, Tango tioneeer Enter.
U..er: a..

Computer: Xt-r- Tango tto....ehr Ertor?
Campe: Ener awst rate etees

Crampste: Enter proposed aletitudrCmu.r uit, rs "X17Xrw

Veer- Three Wieer Zero Enter.

Coptre: Throe Mi ner Zer Enter!
Cpuerl SeerY. ten agal

User Affireat toe.
Eter: Joliette.

Ceelpter: There is me preferred rote for year entry. Eter fi rst reetee slomnE.

Uisr: Teng. Tango hoaher Tee Int..Cmie-F 
..-. t

Veer: Julietti.
Cmpoter,: Tango Taeg.eoemear Tan Eater?

Leapanter: aft~er metS reuse a dm51
lVner AffirealCive.

User.: Jeliette Onte One Minne S.te-
Cempetee Enter erst .ete lmt

Cmport jullel las gee teeMior Eater.
Uo.r. Mommeo ledi. Chtarlie Vnter

Cleer: F...
Comatert tor India Chrlie Inter?

camroater Eer eet .aste twt.
0 ..r: AM -iretie.

uer.: lest.
Coepputer: Eater met raute element.

Leuparr: Rarer?
Ug...: Jaliette Fine Ten, Enter.

Computer: Joliette Fine Feeo Enter?

t1ter: AfMi-laive. 
-u-1t-Cmnie

creputr: nte me rwe 'oomVotes.. Alpha Delta Charlie guifars Enter.

I .. : Charie lph Ech ener.Comminf-t Alpha Delta Chaehi. Unifore It-t?

User: Ye.
C-poter: Carlie Alpha [cha fete,?

U..; At '-COAPot-r The felleie isfa t is 1eegedd a .sde tape. la.-an natural
Use: Afttatir.speerh eAten rant aseer the qnest im. A ejta.v of 2 seconds after peat

S-y.ftX-.response eikI adnanee yea to the Weat quetation. ltert alttraute strpert.

Uet: St. Petersburg.
V.-et Ot-tir ilm Alpha RPhetetr.

Coopr- XrayAlph CO entr? omputer: Enter feel an heard.

coapter 9ntr rner -t heard.
Cop.ittr. 1I. .aer fouet er fer1 -,ed Il-ray?

tjter: It0.

Vpaer laterl ine si-at

CO-Pote -what ea. it?
V...r: 0-at. ad be-ew.

Vser Charlie.
teaopot er: Inter e ha"..

Cecapote.r Dd you -o Choelee!

Us.: At, t~t. s.r: Philadelphia.

C.""tor A, di apet-r pilot's gm. addeesa, a telephem eeaer

vast: Subjet's . ,ddrt.... An d tlpoa tr
Ute': Chalie.

Eoapater: Yea IgtPima has baen excepted Oad fifed. beu a.,tqattt additionalI
Cnetp-reU Vi 'no - Punt'

Cels ; Sate~ m-t rnate .le-t. .ctetpate- pleane repeat.

gme: chtal'e Alpha S etar wer Ste-16.

C."ttr Charts.. Alpha %th. ?ae! at C-p0tr 7T~th -ent 1ae ane good yo

Veer:M Aff6.e im " U TLN M
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